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i i. **fc.fcc/MiaerHf©ia'w 
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«S **/u;p, /. Cell. Physiol. „ L 19Q183-I92R (I 
9 8 4) liJ;l?tni.9», Biochem. Biophys. Res. Com 
m. . 122«1450-1459K(l984)J tl *-*>A5*: % ±& % «, 
M4>B»«IIt5»Lfc5^ V©aa»**©HG F©»B*>«8^Lfc. *©fcH 
CFI45 » r©ffll^€**?H , B*n. *<0'9-7'J.-y h«iad<»3E*nft 

Proc. Nail. Acad. Scl. USA, 83*6489-6 

4 9 3* (1986) : ts Jiff i.?*, FEBS Letters. 224 
*3 1 1-316K (1967)) • t HtB«a* £<D k hHGF (huHCF) 
©ftWil. ^-5^ J. Clin. Invest. , 81*414-4198 

(19 8 8) CJtt?*8)C£83ti£: e 

5 HCFJ ±«*tf*i6 5#3©7 £ J M*X*T «XKSi:V«r SfiA»<D^ a 
-i>fHiCFEWRS<»6nxt»« C**1T7*, Biochem. Biop 
hys. Res, Comm. , 1 6 3*957-9731 (1 98 9) : +nt+ 
9 tp, Niture. 3 4 2*4 4 0-4 4 30 (1989) : B i o 
chero. and Biophys. Res. Commun. , 1 7 2*321 
-327MC1990) : *>o* % p r oe. Nail. Acad. Sci. 
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USA. 87*3 200-320411(1990) :ar«i»-»«f. Eur. J. 
Biochem. , 193*375-38 1 J! (1990) ) . 

t r©flB«**«B*nit£js«ifflc»a-r6 h ohcfoh»oh. tKo 

r o*^><DT 5 /*R 4 9 4«sJL<?V4 9 5©a6©*e£«t1HBU.£ 
0 8tl«y^7 4 KttdLfc^oZJlftrcefi. COHBIfiK. 4 4 0T 
;;Bfl)«t7a-,h (M.69K01) 6i:tf2 3 47i/«0^rii7 
r (M.34kOa) i- o£26»**<fc«T&. hHCF cDNAOJ?^ 

jr-r>')-y ? < >^7^-i-*C**C«:%«6frlCUfc. £»hHGF©^ 
H*tin-a«*clit^r. a«©Cy & 4 6 7*fJt»£*©Cy s 6 0 4 ©W 
i:*J3S-S«|6<$tt3tirt*6 Ni t a r «. ±Jc\ «#JB& 

n/rto . /?>ar->S?tttt65 4 ©T i V *Q N3fclXi:5tfif<£. C 

©<rr>vMi, ff»««3iaiea«tt9-f- or^-AO Ejus^er* 

□ a*tiri/B(aa) 55Tte«0, 4«©* V ^SOW rV -f 

>**x*-ct**« n*>** r^7e> k** >j «. «?Aiab mcF©r 5 y 

«»R7 0-9 6 4r*A/Ct*«. ?9>$OUl F/ -f >tt* J:* a a 1 28*& 
fcjL*a i206tT^Tfi9. *U >^A<2 * >tf*JJ: * a a 2 1 lis 
JfftijL*Z8 8©lS)c:69. 9*}>7»3 Kj*<>t*fc£*a a 3 0 3**iis 
J;* a a 3 8 3 S TRXTl* 6 1 JE*S CU * Lt * « >^4 <f >f< am 
©***a i39 1frbfii*o 8 4 64 JT^rv^. «*©* V >^AK 

>-r>©tt*«i&©*a <^ona>e>. 3*9**</-r» o^uv^ai 
Ky-r >toiaHtt(r*^< fc©T*9. L,fc*^Tjtfe©a«attfi<tt»1t£ fc© 
uatrat*. **Ttonu -n^o?«i >^iU8«tttttta«tixi>eis hu 

HGF<0^*a-tr9>ro^T—tf«tt* K> -f >t*t**3J5a*^f Cf** 

s y-y>«ty >yo^r— tf K/<^c«U38Xcoi8«*) . u*l**<6. 
t-; >^p^7--<?oittBH-3ia*/Sfisr*3a<5>«i*o-i^2tiiihuHGF 



©tfcTfc*. HGFU4«©*3£^y 3^A.4tffitt**A,T*59. Ch^Us 
«<0 2 9 4**tS4 0 2ttAl*Cfi;a«©5 6 6**tf 6 5 SfcllttKOTHft. 

t KaHg»**»ttSnr;cDNA©— tSC 1 5 Mtt©7 v-i.**** 
Mart*. COcDNACWtCOS- lMtt>t>T~altfel&8t64«&* * 
**OH K>-f >i:5ffl07i a- K«riTl**HGF#^ (f A> 

*5 HCF) li«^«tefl5TA«;cW8Lt -LE) . 

*S*ih uHGF©N3fc«7* CF**0© 2 «©* y ^*K><fVC 

«r«3-Kftewt*t s h uHCFje^B©. sq©*r?<*3nr=fflizt8a 
r*. ^nffffir*h uhgfrj?<»^ iffiroiEsnfc Cf-ti'V. sc i 

ence. 254*1382-l38 5E(199l) ; « i-Y^*. Eur. 
J. Biochem. . 1 9 7 « 1 5 - 2 2 H < I 9 9 1 ) 3 . H C F/NK 2 

^•r hHGFOT£/flaEmhuHCF<D*K£©lfcef*. --5<0EW*<» 
hHCF*<04o«> >//tK/ «f >0«6t*h uHGFci<mUtft«, 

HCF U-trr^-(i, c-M«i7b H->3 5>->©** C4-:-f^-p*. 
Science. 251*8 02-604fi<l99l) ; ^-/W^-f-^aj % 0 
ncoa-ene. 6450 1 -50 4B tl99l>] . 1 90kOiAfol 
fi<* (y^7-( K»&t/i5 QkOaOoatiitfl 4 5kDaO^*) OH 
«*-o tf«a ['<-^«. Proc. Nati. Acad. Sci. 
USA. 84*6379-6383K (1 987)2 T65 traJE*HTl , *» 
COc -Me t aeii. HCFtSfrcrjRl <j 5 k D a B*73>-i hOfo>> 

HCFO^/HJ, F^^O**OB32ttd» (^-^»f. ±c) ejtr/**Wi: 
fF©U«*a»U/:tJt6«>i2iJB (*; > Ko-a? % Hepatol. . 1 3*73 



4-75 OJT (1991)) fcfcttflWt CT1T5*. J. Biochem. * 1 
0 9*8-1 3Jt (19 9 1) ) «±i»t6. i<0«S«>a«tt»<. |f©» 
aEO«ODNAdtfi©»-air5£frl>. ChltHCFtf COXaOHttCtRa 

*©eia^a*r*a^^ffleoefit^'ro»B<E«fi3««*we;*<«*s#irc 

("yy*h*. Biochem. Biophys. Res. Commun. , 1 
76*. 4S-6 1* (1991) :**f«7*. Biochem. aiophy 
s. Res. Commun. . 174*. 83 1-8 38H (1991) :~> 
Biochem. . 30*9 768-9780 C1991) : A^tT>*. P 
roc. Natl. Acad. Set. USA, 88*415-4 191(19 
9)))* 9BtC0i.cc: 11. HCFtt. W > IT Y a T±JtC^ * CfJ&LVrtftttttO 

*»*<Eirr*©irrJ** r*aa^j cut«,ftfiir«cc^rs« (xh- 

Nature. 3 2 7*2 3 9 - 2 4 2* (1987) ; «7-f K>-*, 
J. Cel 1 Biol. . Ill *2 097-210 8H (199 0) : +fr 
f-f--*. EM BO i. . 1 0*2 8 6 7-2 6 78H (19 9 1)3.* 

o-t. «igHCFu±s«)<^7ry>^UTC*stsnft c*>f-if-y*. c 

« I U 6 7*90 1 -908H (1981) ) • ttC HCFtt. 
^J;r/a<DR^USiC^TSBT«6e:<ift6<lr^. IfflCtoU c-Me i/H 
CF>t7^-0«M«<, *iW(03Bftlt*<-tW#nri EM 
BO J. . 5*2623^(1966): ^»^-y*. Nature. 3 
3 9*1 55PI (1 98 8) ] . 

HCF7; y ttKfg4iiO«tt«<lM«F/-<'>«rl3Sr*f:i6*C HCF© 
Wifi - ffittUB K 4r «t 9 »»C i»t 6 C t *<H * n *• 

MCFc*OHr^^-c<Offlaft««B567« /M«al*6l3Er«C 

HGFCD4t6fte*5]5 7 S > *KK*J51Sr* C e: t> ^/ifi* * *> • 

«Kr.rsa»»a:HHCFc:iteUTSfl:U/= (»* L<U«tt$tXrc) u-e 



?* -ISSOKlt*** T 6 HG F OT i J BMEfVKft<**ttftTe - 

*jjcr * ^<Efls h c f t ite u r u * 79 -19 a nam ««» a* isara & ft 

J!«r * W&ffiH G F tit© L/ -b T 9 fOft**«j» tf fc!ifl»fc S ft 

■C*0a->*%/Sft6<it»6ft-C^tHGFcoT5 /SMefqSE*f**tt«*f*£ 

taftriCi*<*ftWO-oO§«r«.4. *JlSr&tim0&BHGF<Offff 

IJitffl HG F O* X ttHrT^-rtfrttWtttffftU X 

Wieo@99JtH WBHGF7 I /BtE5^^>Hl* C K> -f >rtffllCT i /KS 

si= j: « Be»JK?^watc*t t-Mtt-c* * h c FRR»D<a«$nfi. c oka 
**ua*. HGF*^*«D<=R«r*cto-c**»mujioie«& 

WK493. 4 94. 4 9 5 * fz rt 4 9 6 ttli * ft W C ft £ M* 1/tT -: / K 
KttfcfffS. C©e<tl*ff« Ltliff&JDh uHCF7 5 /HEnoT 5 SVk 

4 9 3-4 9 6tttl-isi7i^<i:b— ?«7i 
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r*-ltfr*foa:4r«*U. ao»»±HGFUt^>-gttft^T^t% it 
« « n ft u tr 79 -« «• SXSJtH G F f«s * * - *f£«MtT 6 te*> 

«rJt:< HCFRHtfAMaiCtftt COJ^SftfettttflMSS^OHG F 
««dfi7>^^KT«9v <*LT. 3£»S«STC»«ET**, 5£S1HC 

SU«I>*ac*?OT,. HCForof7-trF><>rtOfi(a<:7 5 /OMEft* 

ru «*r*P5tsaHCFQKr7^-ft&a«rtfe^iiJiJiftAi:«i«ux^ 
« h c FBHtt^aa s ft a . 

KH±«^ffftn<ftttii»eftftwt:^^-e*i3fctt*at»*ftfc^eiftfe 

^*SCf«<j6. w(0i-itt5:H(*:«, HGF7rf-^htl/Ttf«* ( 66. 
»tLi«B»f:it'-C, Zl©Wf*i<DHGFSE**tt% <t?V >7c1-T~> torn 

HCF (buHGF) 7 ! , /«EWOS 3 4. 6 7 3*3*CF6 9 2tt©lvTft* 

- raBfttiITt L<rtOI«T*6. 

«t:»<U^(H:6^f. WBbuHGFEW«)7 i 3 4. 673 

*lt?69 2ttOMO^^ttUt2««|07i/ir^,XM«<lX 

*ftW<i«SHCFIE*<*OtFS Ui>Ki;fet.rti. huHGFEK0 6 7 3 
ttOfa'/> <Y> *f£P6 9 ZGL©'"; > <V> flSt^B9©7 i y*fz.t, 
TIHtehtt^, -«3SC<tliH P^huHCFOUtrf-MftlWttK* 
KJiR*T i^HCF O^ttJIStt* * Jt ±Xi. *Tt * 6 H G F tt«**<fej52T * * 



ftmr<r«»;isaft»7x. a»* ft* $Mto*mixa<»*ft© 

tllCf iP^HHGF^itKUTJtaLftU-frr^-ttdafQtt^Wr**!! 
*«M»i:ff«Us W-tr:T*-«&«fttt<Oit*lt* WAI«tBHGF7W 

»^flhuHGF7*:ytE«ori/B159s 161, l95fiJct/lS 
7fit, ttzttT 5 ✓»! 7 3tt C X 0 fi«*ft IZT 5 /KKItCrWr* 

^ v >^/na»<»36<#c0a Li"**, ^«;>r^i k> < >rt©ttott«?»* 

ftHGFOl/t^^-ttfta«IfetiJ:l//tfc«»«JSe«=*»ttK»€ai^ 
feOtHSAftTi**, 

dftxi**. 

ftt<!)SStli:«^ThuHCF7*: /tteWEB^* Ui'. 
-5 D K AEff f S^Ar7Vf eft $nf:e£l9e4>T: n<9 (ft^t « C 4<0-C 

fcofflHajtevJes^?*-. MeasftftOiise, ^j:t/. bhgfrr 

1**3- KLTl'ftDNA tKSa-*6Jt4. ffl3E.«9»«-»*r * - ^ttft 
«tt*?iT4 HG FRR*t4Cjfi«ffltttt»<:Mt6 t<5T*«. 
i/ttl-3 1 fftCV^tMN (S*ftTt»6«S«) » ffltnft7< >^ 



*6ftTV»*. hoHCFO^^ca^J|<*«/^ffl0^fiRO^**«>M««filrt* 

*/t(iA<oi»rftfrt:il«*ftrHCF-*l»W<»*r*ltCfc. :««Bift 
>ro^T-*-tfi:OIB«tt**r6, at»J:tf/9llliC4 87 
(a) iiJtz/C6 0 7 (fl> ©JBO*— 0^7^ F»dltJ:9WftUXi»ft 
O-az.?*.. 1989, ±K>. ^«rtB03«OMtiiB*K:*fc«tt^ 
*>-*-C«*$ft. *g>*o*T-4f©»2«M*IWW*W=* C«tWMI 
«t*OttBiaOICT8!B€Tir«r : N— 2 0 7% Ji— <0 * 'J >^/wd«-C»* : 
N-30 3. >^A.O»Ttt* : N-3 8 4, »B<0^«>^^*i 

cifr4C6^fcff»nj:»<. 

EI2W. »45!r buHGFlsJ:»-4:lSnff«*©0*^^>rt3^ 
<r«itTt»6. QtflrbuHGF CWT) *fcUCJRt»R 4 9 4 R4 9 4 
A t ttltn 4 9 4 D<0t*r*i**JMlf 2 9 3 *«fl$C 

>X7*? J-$ttfc2 9 3IBI5*S»£ft*ftf**8*a4r* SHKf^Wt h 

:«7o^t. i^flliT*l^^-r<raara^^!9 *o-*-*ttHCFSj& 

^-A-0»« <*o^A-h» ««*ftXt«**^T?*fi, 
buHGFOfift^J:^|»8- *M«rt>tt«4r*"r. ^<o«*U^a- 
r/Vfit*li. ailbSftW*«OhuHGF<Jrftamtn «l»Ci:»? h*>"x 
^ |.^ft7z2 9 3Bttt=*iLffltr«5feTC^*> K <*> fc*«RlC-r*CiK 
B*eftftv-. 

H3 :«SES CWT> r huHGFfeJtCf— *«K««XO»B«it«tt (A) 
(B> . (A) *tt«2CBtX3ft*«**C, WT 
r h uHGFi»J:^irR<*fi^— &«»tp<05 •» fittOD N A 



BLKtrvti 9 no > Kl/^/u«t nm^c p m<Di|ffl»«at*) 0 (B) 
tt^nffiS* ft wt r h uHCF*/=«KJH$*&Ct ► 2 9 313 
IS<0±f*<z>tt jt»«2i:EtlcD«t -5(1. huHCFutrf 

SH rffifeHr huHCF, -*tttfcrt^ef 7-eK/OhuHC FS 
AftCJ^ HGFl/W-O] 4 5 * Da hXOWs KR« 

fo>>*A*9/Kt<!)'>*?^>ro, «H«h/:w t rhuHCF (W 
T) . -*« <R4 9 4 E> *fctt-**o*T-*B:«{* (Y6 7 3 S. Vfi 
9 2 S) 2 0 0 rt jr/m l tttAfc (-> tfciSffl^TS^M-f > + f 
LfcA5 4 9IS&»>*©#a»*nMU, l*HCFv*7V-Kf*Tfe£EirR3 

B5«, 75* £ KpRK5. U3-KUTi'«??^f Ke«*^T (K 

[SS\U Kp. CIS. EBONta-KLTt'4??^f KR« 

(C^tt^ 15]* 

I. SE» 

**ts»*aMi*n* rffffiuss3£fta?j . rHCFj r h u h g f j 



« £¥7-508420 (6) 

HCFJ . feJ:t/ fxChuHGFj £t«4Sfl* 5e*5EWJOfc mGF, 55, 
8 9* Jkfi. tfcrttft/.?^ 19 89* ±CcJ:Ofifieftti»«cDNA 

/rtt-tnjQLhOTi /»«oa«i:J:9*b«ft&, 3US«DtJlia 
<DSCH<*huHCF^fC*i7*Ti >tt©tttHtt, « rtf!7W. 1989, J: 

)• etwofff nan, ff Geo4M€n«t sa^ wtcc < am « nri* &• 

h if «aa© dna MeM-r « aa«mrr e>fci»iu?a«ttJtu nx.t*xa 
«2ne***i*i:^nf*ieEir<it*T«flEii*ffif t nonm 



•>7^-^ (an it) »ar#sw««if«oi»a^J:fffcf f i/utr^ix^ 

6. »v^;<05, h*, KlliW^ftHCFKAOtttaU ffFM 

7^-iS6l»fatt^, f?fl£ffl (hu) HGF*«*<D?e«5©l/lr7*-*|S£8tf 

2$n/rK:^*-jSttft«^JiHCFfl£»«tttO»ffiC^l«T, »A« (t h) 
HGF©*gfi(0l«O»J:9fii\ #f * K tt« 1 5 X± 0 J:9ff*b 

r7; /ttj J5J:V FT i >tt«J tlOMt*. ±TO^i»c:?3FSr * L - a 

xoa^tfiisr*, t i j era— 3CT«fcii=M«co4»r#ieHci-9Tm 

Asp 0 7^'^^>B Me I -TVo<^> 
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I. KK7 £ /» 

I I . #«lTj;i 

Sottas: aujt->, t^'<^4?>* > 
r«ftj . rrs/aftflj, fK**j rr-: v«ewitii*j it* 

(tf) HCFttt«LT*n407 5 /KEItca^^e&IQl 
4rW-r*HGP»^*fihr. a*COR»«tl. *K^iDltatJ>c«ltBnTt» 
(t V) HGFO F/-f tfett8 0XO«Slk«*t*T6 

B»KCFKff«n. tt£r*ff£2HG FJEW^CP^ < 1 1» 1 ««>T i/BI 



Bi:«»r*z tir J:-,t. HGF»*<DStt»:Mrt/iStt6<»*n&. -o 

»AHCFJC»(*i±. »3-flHCF£**©«tJS©tt(I©7£ /9^0tl 
L-C 1 «/tli*n£IJtOTl Ztt0<jlA9ntl^HGFKa«T««. 71/ 

/flfttBatxa-r*. :a^unc*K9i». f*A0B&ic«&r*7 s /at 

»£?tntt:U. V£feSHCF.ft?4»«> 1 * /i ti * flEUKO T 2 yfflrJ*6A**n 
t^«KH(*T*«, **f % »«CA»(}. HGF»^«>WJ£cD«*K*il»T 1 

El£tT<:Eit4. huHCFO^g Ktt<t>OffS<07 i /KOttlf 
«£*Ttt&r«. COMli. :rY7f. 1989. JtK, l^Wifit*n*j;«> 
ttfljL»0£fcJHfc hHGF#'/^7> K©7 2 /S*lE*J<t»©7 I J B5fit«^»T. 
*tfcWfCfeV^Til. h uHGF£*tt*<!>R»KGlfltT$a»li, »R(DKt« 



«*I 2 F7-508420 (6) 
Tserv-^ ***** fluitt»Mftttf»A«»«Wi*i»T»i*'c 

«A\tf. ^flhuHCF£7<07 3/B49 4(1075 /BTJHF-> (R) 
<E) TMT*t, R49 4E h a HC F fc*ES 4r* b u 
HCF$£JI»^ftCE-re. Rac. »£SLHbuHGF»*©7i;»67 3tt© 
*ov> (Y) €tv> <s> ir:. *ur7i/B692ttO'*'J > (v> 
9> <S> CMr*wtcJt-»-C»^n*b«iHCF«»*tt. Y6 7 3S. 
V692S huHCf^SC6h« t 

¥*J >-r3t*fA-* TAJ *Snfc7; - fcrc «k -»T 

*Ae**tt* i»A«n#=7£/wo*oicis« raj *«jBr*-fci=.t 
ct*. 

*J&WlI«^HGFM*©7*/a*C*<-*i7*K<t«. M-flt hHGF 
7 i SttE*J<¥"07 i y»A(lir*aUX^»nfi. <= *1f!7». JdE5 . «* 



f;0NA^UX£|6n« t n*tfcl^f oo-)!fAf;DN 

A*aea«mfca4MC*»T*fc*KflW33*t*. t^-»*:/,ft£4l!l3fCA«£ 

*-*«fctf*a>*A3nTl%* DNA<03tf-^ao^8hll«. 

*mDNA**y^*Kir»K3*6#l8*IS**£ 
A,TH*&. C©J:*KL,T. KStDNAKJiOa- KShtt»$«HV<7f - K<0 

T*. «Ad<l£DNAUl^ *A3n/=DNA<Dtf«-*#C'<*5-<0B* 
o-*XDNAtH-/W7'N KDNAEWT*-»TfeJ:^. »ms»«*iJi: 

II— 1 9 8 7«7fl 26BA«OMtS«»ai4 68 3 1 9 5^iaJ:ef*V 
> h * -To ► "f>«*u**^-« *<47tv ^- (Current P 

ro toco Is in Molecular Biology). 79X^* 

- '<7~y 7/>/- 7v>x<'y • 7> K • u«< 

199 1. 2*1 5ttiO2«©J;-*ic>*0!>t*8a. RNAlJJiW/ 



«JtXlDNA04«SO«lt««at-«^€mt. 

naffer**- fc«A<£i«. 3e«c#ff-r*ayfitto*«*««#i^»t^TB- 

SIR (fflWttt^C) K>-f >fc^SEF/< vioxr5-f (co^si 

t^e*©jta*. U6tfi:tt»75^vh (flfliJi'F « b, F Cab) iff 
v) €rS*T*. ^-<»-tfJ-»» *15»3ff*48 1 65S7^;y<^a 

7^K-77Dt->i>X(Monoclonal Antibody Pr 
oduction Ttchniqutt and Applications) 
. 79-9 71 iT-n* • f 5 y »- • I n e. „ ^»-o-^, 1 9 8 7). 

*»aet*aA*r6c t uxt»& fc^w-r^^Tiitttv. 

x/V7^ KI46CT:i**«**fcUattll*#C4!y^^* Ktt»T««. **t*<D 

EP256654^; 7 Naiuri. 2 9 8t286I{19 

8 2) :£Pl 20694«:EP12S0 23t:*Hv^ J- Imtnun. 
. 123t79 3H (19 7 9) :1r-^-«. Proc. Nafl. Aca 



d. Sci. USA. 7 7*2 1 9 7H (1 9 8 0) : Cancer 
Res. , 41&2073HC1981) :*'J V >*> Ann. Rev. 1 m 
monol. .2«23 9HC1984) ;<'Jv>, Science. 229 
S1202H (19 8 5) :*'JV>«, Proc. Natl. Acad. S 
c J. USA, 8U6 8 5 1 H(I984) ; E P 2 5 5 6 9 ; E P 2 6 
6 5 6 3-9: £J:</WO 8 8/0 3 S 5 9 S nfc L v. TOWB 6 rifcfeSE 

/o/'J >ttt»<fclot»tl-Cl^6. 3*31***14 4 4 4 8 78*: WO 

8 8/0 3 56 5^: ts J: tfE P 6 8 7 6 3^<i * UK*n*ir5lffi*n-CH* 

I sCi, I (Ci, I sCW-f^, 1 s A. IgE. I gDtfctt 

I gM*€,»51c^T#6tf. ifiLdll gG.ttll I gG 
! f. HGFtt»*<DiSJR 

oiv;»«iih'j^>a^t7-m6. attorn**. :oie»» 

nMBii. »£fflh uHCFEWOA r<4 9 4 *f iC/V a 1 4 9 6©mTf£C 
SB»Wt?MBtCWTO»tt». »«U<W. HGF€-*«=.**UHCKm 
f4: * <DT ** tt* IC J: 9X2*6*1* AH** , * UTff* L< «Bf£JHh uH 
CFK^gOT £ /KM 4 93-496 i:*4Leu-Arg-Vil-Vil 

*J£fflfc hHQFTS y»EW4>7 :/tt493. 494, 49 
5 *.fc^4 9 6ttii«^rt-n^tr««l>x, *-*nmi«a>7 £ >as«i. 

ZOt&OKOT ^ftttOjifclii«t«07Sy»^O 



t^liaSflOHG FSE«tttt, HC F©7of7-tf K/ -f >nOBfii: 
K<t**»K «CT* CtfCUCrtt M S&fiHGF©U*7>-ia$*fett 
*X«.tSE±rrS»UT<.>*. f 7-tf K/ <f >ttU4fflh u H C FtW<0 
7 £ /fi 4 9 4tt**tf 4 9 5£L©i35>«Mac**, etfDOts 9 >7o^7 

— eo hjs r > <w*tt*u>-*of7 - tfostts 

* £ >t=£t<-Ct*\ HIH i s4 2, Atp j 5*3 *r/S e r I 8 1 *£0Bfit 

»BCt-«»$nrt'«. huHCFTl /aueMCJ5t«Tl*, 7X/<5*>«7 
I >tt5 9 4ttcflW^nT^4K S3 4tt (7?At ><D4 2fclC«JDr*> 

: :ce«q>7af 7-f K/ <f >|E<tflMf t U«ll, T I / flft 6 7 3ttfc«k 

ffclib uHCF7:/tEW069 2fii:A-»TJ:t\ ±T©*BC4si»T\ 
Xfttt. U< 1*55*5 h w HC FT t /WmochOiOttdtc* GttS*. 

Ti /*6 7 3ttt0^o5r>tt^ ff|Ud. fi-v^o* 

T£ / ate 9 2tta>'<»; >«&tu<u«ttTi /*, fl*t*<e>j>. 



«WIC«5HGF7£ /OEf5ttJl(*<OI?aEb^Ri:i5^T. 6 7 3G*»'J: 
6 9 2ttOia*A<HE7 £ SUV) *<© 1 fl> ff * L< it*'J >i: J: 
*tTl»*. C<9 Jb 5 C8A(tl^d^C7 £ /BIS 3 4tftKSMt Cfft U< tt«J»> 
tS/tn^J:l>, M«OS*ttt* QifihuHCF7 £ JVBWO*A>9 I > 

yu-7-7-«fK/ ^**fc«H*«>5Wia«, U^JBHCF 

tt. «i»fWC<0J:^n*HGF»^a-*«^€,zi*tt^rt>«fifiB(a*fcil*O 

ncKit^wr^HGFfta^&ttrRctcn^. u-*r?-m 
& k y w >*<h c r 0^0 7 ^ >tt-ta x. a 9 v > ^/t' i «ttnir*« n* z i 
4>*i^UTi-*or, ;*iioF>/ >rto7 £ y«fcttft«. *J«WCffll*SC 

>ra.MWfii-#fc*tttTt*6M<0R«: (»4ru«««) tutu* K 

c9^n%. 

^•J K><f>rtO|tttllff<L<tt, 9£L£fhuHGF7£/fitEfl 

07£yttl59. 161, l95feiCfl 97ttci,x««Sli4S*rt, 
*/ri***fc hHG F 7 £ ✓OETflOWICT*GllffK*<&. 89<Olf * UC*7 £ J tt 
SCffc05fcj6<l>«{ttfi. »41ShuHCF7i /ttEFJOl 7 3<fcK*<5* »»<0 
ta««7 iy»J5 9. 16 1. 1 9 5fcJ:^l 9 7ttli^9«?n*ai8i: 
tt^Ettffll-* 0 . HCFO«frttlrJ:C/&t8Stt^«)*«)flai?.oaffl«, %ti 

*»WOiEflW«0«^a>'«>«gibiiHCFKH<»rt£lT«)aOTft6 : R4 9 
4E :R494D:R494A:V495V:V495F : R4 9 4E. V49 
5Y:R494 E. V495F:R494D. V'495Y:R494D. V49 
5F.R494 A. V49SV:R4 94A. V495F;R494 CE)V4 



95:R494 [D}V495:R494 [AjV495:R494 tY]V4 
95:R494 tFjV495;R494E. 05 34H;R494E. Y87 
3S:R4 9 4E. VQ92S : R 4 9 4 D. Q534H;R4 94D. Y87 
3S;R494D. V&92S, R494A. Q534H:R494A. V8 7 
3S.R4 9 4A. V692S. R 4 9 4 E. Y673S. V692S;R49 
4D. Y873S. V692S, R4 94A, Y673S. V692S. R4 9 
4E. Q5 34K. Y673 S. V692S:R494D. Q534H. Y87 
3S. V592S:R 404A. Q534H. Y673S. V692S:E15 
9A ; S 1 8 1 A : F 1 8 2 A, L163A. S16SA, S188A;Pl8 
2A:L163A. SI65A, S166A: Y167F: Y1S7A ;R16 
8A:Q173A;Q173A, E174A, K 1 7 S A : N 1 9 3 A ; R 1 9 
5A : R19 7A : N193 A. E195A. R 1 9 7 A ; K5 2 A ; DS 4 A 
;KS2A. D54A;H]14A:H114A. El ISA. D L 1 7 A : E 
11SA:D117A: JtCKftaH*m*<mfti^C**ltft ; IBRftw 
rn*«r&C^K 3 * J:tf/*fcl*AK 4 Cliff : 5~ b u HC 

FSR^iak hEinoBrttHGFBH*. 

lit. HCFicuffott^ur 

Cilttt««KJWtlB4ria6<-*^lftC. m*.tS+L*A,*9W (*U4»»5 
- • 9v-—-^r-. 7 * 5#5H-«T-a7fr (Mo 1 ccolir CI 
oninr:A Laboratory Man o a J > » K28u 3— * 

xry >y-' — <- • 5#7H--7i/^ a 989) 1 <o 

7 9 U*"f- KfiC56J«ffi*»Je^ *f&^ir«5H G FgfcJI*©K«fc1J t 
^Tfc4. fl»»Tfl<ainxi^cO»fe t7-* , /i^>^ DNA. 2 
OlB3H(l983). ir^r/v-,^^ _hEl tt. ««M*<D«atC*e 

9 ?-75>F- 



4i'STJ~ • *"> n«U4-a-^X- 7>K- •</ 3 h • DNA (T 

bird Cleveland Symposium o o Macomole 
cules and Recombinant DNA) « A. 9 ► 
AA-trtf-fT. yu*?fi,9± (19 8 1) HM^SIx**-* tfM I 37 y-v 

©«t -J ;tl&(07 r-yiiRIISAtS»CA*T*. * 

n«iofl«»aiti:rt-tti:fl<tt^ntt'«. cru=ft*>.,x, — #«y r 
-^ttfiejd^CT'^x: K^?*- (tf W^** Meth. En x yrao 
I. » 1 5 3«3H (198 7)) *CW8 UX— *flDM A *g* C £ tT* *. 

(Proc. Nat']. Acad. ScJ. 
USA> 7o«5 7 6 5S [1978) ) iz J:9EWtii X* tfS#a?xa< 

*j**i*arm*fl^xB«c6sR$n*. 

^Methods in £ n z y m o 1 . . 1 5 4 « 3 6 7 - 3 8 2H < 1 
9 8 7) i:i,TE«*W:, 

1 Ci±OT £ y*o<atttft nx^SR«R*<*ixao*©;fra© a fc©—- 
«t-,xsuaf *c &o*rt>*. tU7i> Ht** v r *aK«*t»x*iSux 

T i /tt©<£i*Kft£*©e»**i'XtttBLXl»*fx£l* 07i J 

KKUJBtnxo*) . BraOIC(t*&X3- KUXt***— * U** 

* V*f- K*!fcE£ftiro. »t*X-©* *i 9 f*+ K*-*«*fflDN 
AKWI?irT--iJ >^U *$+S£a*a8*£*fiEftft*DNA©W-©*l* 
l«SWT£y«lI»©*X*3-FLXi*oT**'?. C«ttett«i, WM®* 
«tt«*t««-r 2 *fc<i*nia±©3M*SfcllWlfe©iiS*ac. 

£#*7TH]*no fed — iG>75&i3>* UJ»H C Fm^-KtXi^DNAE 
Wt, «HW*c:j:5jmtCi«,XJiattttllXi5SHL. IKHflLfcDNA 



»S?7-508420 CS) 
€@au s bit £ sM»i*.fcCFWitt**-rft*« *>>*-©* -5*7* > 

-<Z>ft*>OK\ HCr3-K<tONAOKHirt,GEIBany=ttlR*«XftS2^9 
^JU^KtMU *ric*91fr»tt*f*9<irt-) , *LXw©6£DN 
A € H C F 3 - Kft«il&70S9^ 5 «f * — ^ • >"T * w t * 6 C 

PCRSEfifflllMU/:. WJttf 1 9 8 7*T J3 2 8 B&fl<D*;£*m* 4 
68 3 1 9S*fc«tcf<ju>h - 7o >=7/W3C--f w<^j<-d 
5?— (Current Protocols In Molecular B i 
o I o gr) . 79*^ y»->.'<yfl7J/>y-ry>i^v • 
T>K-9<W-<f>y-*<^>x, 2*, 15*, 1991«21l«©i;5 
IC, *««(Z**HCrtt»t»«)»actf«XA*. filTO^WttDNAtlMT 
* t»»TJ>*a«, lOWttRN AC tflJSUli tv^Cc:0<^«B ft cvSX* 
PCRBC«tt-RcaTO^««T, PCRC*i*X3>*©«fflDNA 

£ lxoes ft n* «t. wfflD n a «*©*?*;r KMfrafrtzn 
< -*-«es ux, -r v-c^nHiwair ?»GLMnidt^To^ 

»fflMe«tt-.Xi*©«Itf*DNA7 5 7* > K€-ittttWt«cnf 0 Hit: t 
lOUSCJWKAOtaatc;— SltlTUli:, fl-»*©St«K*e£C.t 7 Ctt 

ttt. : «*©7* **-*-©«*» z »* 5 x s k»&»©»©bw-' stic 9 tra 

— X<*«jrU«r*i£tMJV> COCWJtttt^?^; KDNAOtfCC<2uIUXi»X 

t,jit% t^i^a**. *r^o y ^ < t -©acTOn*— ©-r? < t -©«wa> t> 
200 KdnciSAU *©SSJU «»ff*ni±. tt^5-< v-t-aifa 

«-«fci^nt«<^-W*««r&PCRit«». r9«f^-CJ:0*yEft 
*i6*.«JEJl©ttatT. LT*ffi©3 tf-ttt*5*K9a«fiw 0B«r'fc«O. 
t"T O t ft©tt« X»a *»Xt ^ £ DN A73^> >r©«8B«fir«, 

©55«SCn^ta*iiC% CQ££K«3tl. IWDNAK^IilC't, P C R«B 
^UX©«kttelT^-*r5Xi K«*»©«lC0«e: * ft n*, ^ 



J:4»~©PCR«*b, »&rtrr--*©PCR-7*;ry > r*!WKH (* 

* z ±\zJl>)^ jw«aci«*«* ©tt«i=isi^i:*A"r* - t»<x# a. 

**MI=«*HCFJE*«*^3-KUX^4cDNAia. ft^tt*^o--> 

^-««£rflr)ia*0>LDNAtt<:ffl^XWK'r6. 5rttftn/:y^ 

* £ K*s J: D N A7 * ^/ >HrMBft*. <*JE©8S^T5 W Y--> ■ 
^UXIfiH©^?^-*^©^. 

^ < y->s m >©», - c vm Aftnfcfmtae^ tstJ^^ ^ as* 

©t e tfciCf/*/:«ampgtttite : F©l¥tt©y=*4li'en^lC»UWtte:«^ 
ft? h9t-<? yxtet) aE/rriT-^e^^^ (amp) iX©*tHI-^-» 
x*«r*. 7<<y->. va&«i6<*«t^ttOi:aia*»=*Adnfcft 61/. 

»SHK»ftr\^aSBI4D H P R/MTXJKl- A 9«t«-r * - ia6<X* *♦ S*K 

»ftn^oia*»««Pxitastf. fti'W^i kdna c?9ai vtn> 

©-T5 KD)0A*«HittSfrB2feJ:tf/«fcl4DNACWaSIC^9»*ft- 
DNAB^JiSfeffli— fill/ >>r^ Nu c I e I c Ac ids Res. 
. 9«3 09ft (1981) ©^AtfrtiTylf^*, Methods of 
Entvmolocy. 6 5*499M<198 0> ^m^YH^tzX -»X 

USltt^ttri, *!Mfl©fttO«&* o— ~>yxa©/:©OHFa Ut^lBiaiSXfc 

-xosd.vakso^. ^<©s8«ff»*©fflitx^ toxvrro 

tfcftrt/iS!i«a:*<»©DNAEFJiftJEeo/5©i-«fl-WfflXft*, *jeWI«oH 
J:^BlSi«D (WHW1M3I8M) (,«frfi5fflT*Ct*<Xto. 



SQ 279 8^1 (1 9 9 0*3 Jl 2 2B^M) jmsntl^. 

^ o y x as&&mt a»i?xA < *n*nxs 9 . «^i«ic©^m 

dn/iPCTtt^dltt CWO9 0/0 2 7 98) ic«5i$nxt>* 0 

W«J»ttJ*JH6*«ifiUae:l-XflSfflft*t*«^ »- ^ * ^ > • >«— * 
IC, jrf'sutsXWT's* x.y, VI r o 1 o g Ts 5 2*5 4 6£ ( 1 
9 7 8) jre«SH6i:7tt»«»^^>7i.ttJftitcJ:-»X«IS-r6. U^O'X 

«£*LXB»«*«J8f h?>X7^>»>tt-»t:, t*>. P 
roc. Natl. Acad. Sei. U. S. A. . 7 5^1929-193 

^ ism >©3Ji£l*» 3— i>tj, Proc. Natl. Acad. Sci. (U 
SA) , 6 9*2 HOS (1972) CSUi*fl« J: dtt. ^^•>">^^0e« 

hc Fff*(*uw* u< tta&m&t uxiftia^^ewxsno^, 
A«uxa»»aftno*&utiia^Btt«*»^^B«t-&ci:fcxa*, ^ 
©ERt*a«fc heK£tn<oia*»sLe»xfE««n**d, <t©tt»c©ie«(f 
ist near©a6**< ttfc<£t». u^Ltt^^* aei:«icx«Ri:«?H©n 

»cU, *tt*JtJ4S«tt«-XOUXt4^ate»rK-tlft*r*. 
Sft^. «», ftBE«fiJ?aTh/97<-, j£tBH PLC ;tt*. 
fttrfctJtHGF («y 9 a— t* A,* tilt* J 9 a— l-fr) tttHZ X ZfUBtiZfrO 
U«ro*©K^«fOft©tt^ HCFli'v/<9>, «^iv<ij>-t7rO 

-x>55i-j:Xfeai:mars-c:st>»xd5. **iri-^ 3e.«HCPcaaLfc 



^liatt«>2 9 4 *5Xif4 0 2<2>£*Z7iC < 0B©5 6 6fciC>6 5 3ttrcfc* 

lti*o. wAoocaiii^ 7^hcf7 - >aa£Rji-suT«ffsn-ri^. 

- (;:TXtt7ou>aKofiEsoT; /bet**) t*. 7*'<5 

4 f >«tt^o«*ft«wt08>««6(:irr*IBBUEfl-C**, 0-«ftS"; a y- 
C F^^©7 5 /»EWJ:«C1 «/rtt**U2±©-b ';>tfcttXHfi>HI 
*t*SD*fciifI»ToCc;«o* *»r*:t*«T&4, «Act«r.»i:, 

cn*®7rffi*. o-«i6 «/ctiN-i»A) r»J => wwt<I>*Jl8a^J^•;'<:/*• 
<a)7A.*.=.>js*tft cb) a«*/ntr+v*. (c> « 

Mth'ot>I, mi^xf^OMt Kp+^$, <d) MX/w?fc K 

KVA*, (a) SrSJREftS* ffJJLtf 7 *i/W75- >, *o>>, 9 
7"h7r^ma8» «*tf* (f) 7*9 i>0>Ti KJS, t;»»&r6C& 
#T*4. Cft*«:frfttt. WO8 7/0S 3 30 < 1 9 8 7¥9J1 1 1 B£M> 



»£¥7-5GS42Q (9) 

% *«ttrr:r«» >J»*aO* r>, CRC Crtt. Rev. Blochem. 
. 259-306HU981) t:Et?nn^. 

HGFE*{*jn^fc-r6e:*.ftax*i. tt^*£:rlMttc:»£ToCc: 
tt>«. (twa^tf 3>iKt«. v 9 7**-o r=uB* 

bohm r** *9it*fi*m<omtn5o. (t^fta^'J 

(ttt. ^♦Af r < Arcb. Biochem. Biopbft. . 259 
«5 2H (1 9 8 7) Anal. Biochem. . 118* 

1 31K (1981) cioettann^. flt*ft«»i4« v**5*. Me 
th. Enijmol. „ 1 3 8 A3 5 0 JC C 1 9 8 7> C*9E«$n*^^ 

9 3>*fti*« /x*>t. i. Biol. Chen. . 25 7«3 1 0 5 X CI 

9 8 2> tcAoeMn^j^Kv-tf^xvicioattsft*. -v-a-r* 
*RQt:flE27! / BeMftH($«^9 3&'/WtKH»^ *ac«em> 

fc* tmJLtZ*+J»X9~* VOX* I. tfcttaUB CHiLI* 

Ou fm. OSK««f«q|M)««S^. 

F Rtt»?0*WIS&tt«ftl**KW&KSl*ltz&*6n«. CO J: 3 Cfttt 
11* HCFK«*o««7i/aH«^ «(*ti/itt*« KS& Mis 
W * irilRI«££BX tffJ5 3tt«C<tUJ:oT. «*Kftfc**«jL8 

6. »*fVfc**»A«9Wflr*tt, ifetWStt* HGFK**©-r*.V7**-<, 



ftoMHtttttt, 1. l-fc*X (^7/7-bt*) -2-7*-/V**>, ^ 

<k •> T >«£it«*fl:«J© i •> rjOJCtt*^»tt^ ^y^xw tf*Bff ftff 
3959642:3969287:3691016:4195128:4247 
642:4229537:405663$: *U:C^4 3 3 0 4 4 0*iUe*W>* 

fTfflOtSJRTA*. rAf ; >fe JbtfT X'<5 ^VBUili Utf L«SK*»r £ 

j::n^oftSiitf«)Cttt«ttTTR7 • Fft*#i*, :nb«<ot»fno 
*Offeo«RBt»tti=«. 7o«j >fejty «j 5?><ot Ko^Xts tr'J^^A: 

7of^>X:Ah5?f-t--7>K- • yo/<f-(-X <P r 

oidnt:Siruc lurt and Molecular Prope 
ri l«s),W. H. y '> > • T> F • Co, » -9->79>>X3s 7 9 
-S6W (1983) 2 . 



HGFftMll. «O«M4 6 40 83 5 : 4 4 9 6 6 8 9 : 430114 
4:4670417: 4 7 9 1 1 9 2*/=« 4 1 7 9 3 3 7#llH^3tl«tt 

♦> 7 A-4> P > OO J: +> am * o^Rfitt45 9 t- t «ft 8 ^ o - 4: **T# *. 
HCFKJI<*tt* «<.«3 7*A^-x.>aE«*^«»Mfiri:*9«aS« 

n«-7"<^n^7't/Vt;, 30^K«ttf^<9-» (HA«U*V-A» 74* 

tfcit^yoiT/w^. xzntatictrcfts. co*$ttttffi«ut >t> 

yX-7 7-T'/»-t<>JA'f«f*»X (Remington' a Pb 
irniccut icil Science*) 1 6ff, A. ^v— 4HB (19 

8 0) i:»*»nti'«. HCFff«t*««lJi. «3ECJt«*n^:feff^or« 

St**-feff^o^9 >^/9fc»:<-*. CO*-»tt*/5ti, *»tf5TTUW0 

9 1/0 8 298^ (199 1^6«13B^«) USttOJk *iC«*jrc*C 

« U < II. H G FICII t*<o*«ffl«l4i*^Oiac^«Sttfl: 4 C ft 

0«t6WiZi$tt«£t>^, CH2^-tCFCH3 K/ -f >*»l»f *• * 

^iz, ^gcFyocoFcSMocaettiir. «fciitt«oCH i t>u<«eao 



£ UX, «Wca 5 H C F fiER«-ftaya f U / 5 *R*D©*i£lltt 

c raatto^ttgtt. »»4 1 -t & z t # 

T*6. 

/08 2 9 8« CtC) KJUsfrti*J&4e« **** *^ii-v^ofcL<li* 
t tx, * ux £ »j *>«*b**s>::** * utfi^x *n *. 
if x u^sttizfenxn, HCf t/*r*-«j*ip<DtsA«u&**t«j«©c 

u<«, >«ns»ta iznm gc Fc*{fcWK««t„ 

2iiJ:C/C.3 *A:ttC«l, k>i>, C.2&££FC.3 F/ «r >£ttd3«&« 
•a*fTC*>*i6iElI««ttliaSTtt<, M'.lflItt(l**«ttJHIir * 9* 

Jt 9 fit ^tt» £ I* it * -5 fc*fjfll*M*T * C £ * tl *. 
I V. ttaffi|&£«8 

«tt l/t?^ -B&t«Dte*WT *H C Ftt***fflffl UX, B&BLH 

CF^-tov-fcr^-iris^rswttttBiTe-t^Td *. ctucto, h 



1f£??-5QS420 (10) 
CF^rf-c «&(ti-tttrr 4 *s wttxs. cf us 

-St£<t c f*« r MOT** tr *. 

-T'/*-f < *A • t<f x>>X (R em I s 8 t o o' • Pbirmie 
tutlcti Science*}* 1 60U 1980, •r7?'' < / , J*i' 

yy-Co. icefi3*vci<a. cn^oaaBU, aettirtt, hcfsca* 

(tii. *anfir., */tliTO*»Xifca*x*a* It* c 
**e«©«MCtt«*^5HCFffft*<0|tItSiW=#c:«Lfctaflttttt, * 

If*— Pbwaiceut. Rea. * 8«l35lff (199 
V. XJfeM 

HCF (rhuHCF) KK««£a^^ JCjBtJCJStt, C«V««tt* 



*h u HCF RWOaace-OOffl©* >R»fEL1SA *3EK «* 0 « 
«Lfc. EL I SAlCJ:9«WL*M^A'©|aa«* Jt **>ro» h±K 

/m 1 a>CfflXA-»fc. ftSu^^O. 6ra|/m I J: 9flfci*Kaf*K*3V*X 

^nfct*a«j»ff*c£Toa*«f:e«r*. 

huHCFRffttOg^ff^Sfl 

a. taanieattRaaa 

C.MV^o*-^-tft«*HIM!5l£ar5^i KpRKS. 1 

Inc. «l«cp C HCFjCf*t*0»i5t««-Sh uHCFOftttR 

l3p«KSW«*WT7^0, *©a*ltT«, 1 0 & 9^3fl 15S4iH«)EP 
30 7 24 7^CM5i«hXl'6. CQpRK5. 1 KUTi»« 

fiflSanfchuHCF cONAtt. ffitz&H&titz 7 287; /BffiUiaa 
T« < = rif«7^ 198 9, ±C> . 

>r/v^i:tt^TJiai.ft IP /V/t*. Me t ho d. En 2 ymo 1. , 
15 4«3 6 7-38 2X CI 9 8 7) 3 • <f > t> oj«&RjlRB**c«7 , S 



^X.- 380 A - DNA6tt«€4Effil,' CtO^lCLrmf^ tT^-> -y 
J. Am. Chem. Soc. , 10S«3 18S-3 191*C198 

^ \s* + f^ , a m x ajs * n*-*a pRKsi-huHS 

A<kT— - 'J >ri*tz CVi*.**^ Method. En «yo>o I. , 14 2 
«3R <1 987) ) • 

3tOft+>!;*? ^ U*-^ F, ^4-+>V^Tf : y •» (d ATP) , 
#ST7/» CdGTP) v fi^C^^^fJdTf-S ^> (dTTP) 

8sa#i=i9*, n?««a*n*dCTP c*s> fwn««ii 
c©«&«i-dna#9j«5— tf*tujtc^, jwacac-sttti^aatEWwi p 

RK5. 1 -huHCFcH-ODNA«A<4lSl/^ S*C I««fcttDN 
Att(idCTP<Oft<?*?lCdCTP C»S) ;n*«fflx>K*>U7 

**-KH»at. ATP, feJ:^OKAy^~«tf<0?WETX, mz*iDfJA 
* D N A 41 > 5 — tf C J: «» X ^Sfe 3 tt/t. 

BITO^-M ^7 ^utfK^ttU pRK5. l-buHCF|ta«:»^«) 
^BEO/rJ&Or^Y^-iLXffifflUfc : 

S494E huBJ : TTCCUTCCCATTTACAiCCICCACl rCTTTCCTTI IUU QUCAT 

. E494D fasSCTzCJUTCQCiTTT&CCACCTQCAATTCTnQC CE^»^3) 
S494A huflCf :CCCATTT*aACIC0CA> 1 TCTTTCC <EWt^4) 



— 10— 



C534H huECF : AGAAGGCAAACAGTG7CCTGCA 
Y673S huICfiACTCGCCaCCACaTCOXCT 
VB92S huKf : TCCAOCACaCCACAAiTCACiC 
All bnECF : OCATTCAACTTCTCACTTTCT AA TCTAGTC 
AI2 hcflCFiCATACTATrCTCJtCCTTCAACTTCTCAACA 
AO huHCF : TCCATGTGACATATCTTCAG 1 1U1 J 1LLAA 
AK4 txuQCF : TCTCCTATCACCTTCATCTTCTDCATCTC A 

K-301 huecF:A(rrTccATcamAcncTTTC 

U-3&4 MOST : TTCTCCATCTClTTA ATCACACT 

« HJI:CTICrTVTTCCfi4TtBCATTTACCIAT0CCAlTTC 



(Efl*<f 6 ) 

(en**6) 

(RWM7) 
(KW#*8) 
(fi*l#^9> 
(EH*%10> 
1 1 > 
2) 

(EW»tl3) 
(EWM1 4) 



Y6 7 3 S. V692S h u HG FffAttli* C<0 2-^*«K«*f**fc 

>hu mom* x zmx*n*>K*>nmm*itM<t* (•* u-r 

fry ±t& *JUl'X\ *K«W2a*MM2 9 4 t oijACUXU. M 

M2 9 4 t OrtA CWlT17r-i'i:«lXlttT*«) tt. TnlOh? 



tt*¥7~508420 (11) 

J. Mo I. Biol. „ 11 8«1 2 5-159H (197 7)]* 
fflt»t*«BBlMM2 9 4 CATCC31 4 4 6) 

©a oi-*ioDH Attdtfk. « r * y *c l e b * tr> 

> k* * ux— e«(tfe *crrrfo-*r*u*ww^*^T»e , rUfc. 

B. thBWi29 3aaoV5>*7*?y.>. 

^U-.Th5>77*^H,it. 2 9 3SBtt6'>x^U-hC7 0«B 
14«*tTM3tfJt. buHCFr7l5FONABW»2. 5*i**lm 
MHA-HCI, 0. ImM EDTA. 0. 227M CaCltlSOtf 
1 ' Cic50raM HEP ESICK CpH7. 35). 280m 

M NiCUl. 5»M N.PO.1S0* 1 **Ut <«*Lfc *e,flrFr 

>4»Oa*O^.W:A-pfc««CaiJtfc. *ltt©*«*C©DNAttlft 

<0ff2TC<HIB-f>+^-H^ PBSVlSdfcfrU ftfit»«ttT72l* 
»**Lfc. ScJE«*aP<JB«*nf:a*«. HCFcDNA*. x^V-Att 

fi'sT>X* C. R S. ^<fl7AX, D. YvrAr*£& 

D. DC i • EBON«pRKStt**Tfc-»T, «eil£tt 4 

Ti«6 7» K£*|f*(S6 (EW#915) (Z^«ttrt»6« ^ 

*»«2 

te<0 I *Rtt««ftH^ t tOT t ««tO»?T A 6 H C F (O * £ W 
T««. KttnilClS«OJ:aiz±SE6«t«:buHCFM*^ — 



A. »&IBhuHGFi3j:tfhuHGF«Jlt|:<DHaS* 
-o<D*> * p i -»tth uHCFt^K-f 7fEL 
I SA*i2fflUT, ^ntS^tf^huHCF (WT rhuHCF) % 

4r* 5 0rwMrtHttt«K«. pH9. 6 tZAMz I Qm g/m I <X>* J 
pa-fA-ftr IJUHCFKOA3. 1. 2 ( I gG 2 a«SU8N ©fett j 3. 
2x 10"mo 1) T, 4tT-a«Itfc, fU-ht, PBS4>O0. 5* 
BSA C//7) 4 o. OlXf/ot-^ P H7. 4T«KU 5ltt#tt* 
L/tft. att^«U^HCFttH*rrjr^««U WLTCHO-RRdn 
/=rhoHCFC4 0-0. 1 nj/nl) U/i. C^ftR 

ttSOtf 1 1:1 5 0 0i=tff?LfcH*9* \£«+*+ur-< t£ta>'J* 
Y- h**ti*/ »a-+MZr h uHGFtt*B4. 3 (IgGiaWfiMI 
fOttsl. 3xl0"mol) 50m I i^i=RTx2J»nDra^*:-f >4»■»'<- 
^ U/I. 0. 0 4Xo-7*iW>j;7J>-ytKo>o'JF(>r7> 6A 
VO. 0 1 ZH (v/v> a*ft*« Cv^t) fPB Sccsn**cfcir.t >K 

avesa&u lOOmit, ftow/u- mcrtti saraan*.*^ 

*C2. 2 5Ma»5 0m 1 tflD<.*CtlC^5, EiC*»jfc*tf/r. 40Sn 
m<:*n**B5fc0r*><-» ^ ^ «> > Ki: UT« L5f l 'fc 4 9 0 n mJ=*i*60* 
S*. »«S«7'U-faWUiTIISU (Vniax, m*5-f^ 
CTr-OX. r/ow«-j, CA), COf-Hf **>^* • Inc. «0 

HGFiR'J ^ p-fAf>H 7 tEL f SAt-MUT. aTO^'i ^^/W 

5 m B/rol O^tr ^ # «/ (CtCHORSr h u HC 

F) I s GKftafltS (y**>f-J ■ Inc. .) ■CJbl2«SJ:9l-»5l^fc. C 

9x^^7-Q7 hoeaw*iittsir&^. HGF5t««j»as«)* 
«4f r huHcrtiaars^T, HCFst«*<ofi&i=«aa3Tii6, ^> 

V— H«»U. 2 9 3Wte±«0 2»«ttieWia (1:1 03-6. 10 6) 
tflDi, 4tt-«^>+ i \-H/:, fflfflSntCHORSrbuHCF (I 



0 0-0. 7 8n*/mJ) 4r»»tUTft«U. Wf UT-f V**^C- h U/t. 

:ni:-?i<Ttt> awwfcofli*, # m ? p-^-* i s cawim csoo 

I/r4Stt*/V«, H «G-B»7^tr</wr^>^— tf3>J>»^-h (1 : 
5000) t, BaeoettU(*^T7o 7 hOftfttflt^U^ 

b. Br/8ttHGFi/-tr^-e&«jE 

ttfi«iBHr^~iri8*r#*w4:t*U/= (Kd-2 4-3 2 pM ; t 
a J; V-fti 1*5^ Blocheoa. Blopby i. Res. Comm. % 1 7 
4«B31-83BH (1981) ). *JKS*Vt«* K3B»Bitar^<V >r 

rHCF«d€r»-:*Ci4r*^ t^f 4 -^^ EMBO I. • 10ft 
2 867-287 8HC1991) 3. 
e©-tJ» (fcb»fltii<6 00o K/ml *0®^<trtT53>7 < f A-^-T« 

»^*1f/=t mGFl^fc^*- (huHCFr) oaWF^v-sO* CH 
0»»»"I r ft uHCF (2-5x1 03C l/nmo I c % T. y*>*-x 
^, .Inc. 0»BCJ:*3««6n^) oa6€«itntstt 

i. huHGFr- I ffG*/*©«*StT 

buHGF r «•=»- KbTt^4AOcONA?P->%. cDNA?-f 7? 
•J - tf J: a P C R ctUifiS^ c O N A*«6 C t C J: 9 ««. 

3tT/=. 7:/Hl-270i:«t*3-FftCFIt. 5 0t»<O4"J^? 1/ 
**K (5*— ATGAAGGCCCC C GC TG TC C TTG CACCTGG 



— 11 — 



CATCCTCCTGCTCCTOTTTACC-3') <E*I0*16> tA 

* «;-->^$n/tt ►teacDNA?^^? u- (T. y-fvi% y**:^ 

?U*9tt$tSn*=> *&£XIL.fc« T i yfl*80 9- 1 3 90*3- KLTl* 
6EWti. (5* — C AC TA GTTAGGATC 

CCGCACATGTCTGTC A C AGG AT A C TG C A CTTGTC G G 
CATGAA CCGT-3 ) (KH»*1 7> T* 9 'J ft* fc h 

{my*??*)- Uh9/fv*^) *6»*3ft*. 

-©SHfil8», 7 U ^-f tf" > » *CF7 < **-©ft»C 
flrfiftWiEBoaOTftn/: {rf Proc. Natl. Ac 

• d. Sci. USA, 86G8083 — 8087H (1989)] • PCRt 
fll*T. A5 4 0»ftfr^HCFrOB82 7J-8 0 8*ftC/cDNA^o«- 

> (c-roe t) (dttut, *u---7^^eimfl<»'f/uxiee9»»fiJ:c/ 

a 1 OEltWT. HGrr(i«L/«IW9C7'5-r-r- (5* — TAG TACT A 
GCACTATGATCTCT-3') <ES1** I 8) *rJ3 1 1 
0 ^gflttRNAiftfiU, i©RJG»A4B<0 1 05»© 1 *P CRMCfltffi 
Lft. CfcPCRKJCtt, 10*1 OiEls^KJGflk lOmM KC1, 20m 
MhUX-HCl (pH8. 8) , lOroM (NH4) S04> 8mM MgS 
04, 0. lMMJU'X-lOO, lUO* *>hDNA4t»;j«9-* <-» 
-W>«>K'/<^5yX) . KZVtZlMJl-rv'fr- C5'-TTTA 
CTTCTTCACCCTCCAAAC-3 ) (EFI»*19) tJ-ttfiiMT?* 
C5' - CAGCCCCACTTOCACATTCACCTCT-3') 
«* 50 prao imti 1 00 a l««*WI»Wi. 30 

C72T2#«) <OHU PCR^tt»*«IHIffiafltT^p-^rA^^EI©Uru 
fiAOHCrr c DNA*K^^-p RK7ir^7 , ^cr--^^U (1900 
*3^ 2 2B&HOW0 90/0279 8*4rtf JWSftfclO , Z»ttDNAfi 

huHCF rOMian >*>a- KftEW** ^w»»iatt HgC 



¥7-508420 (12) 

UNBO^tftnafir**** PCRtBt'X, HCFrTUl929«a-K 
itEflKItT* 3* GC*-S>B * t E 1 1 ©ft**r*75^ V h4rSiaX* li- 
ft. 7 2^T3»SW>*Mra* fiiff40ngO±fiHCF rW<**-* 
»atUtflWt«mt±EOJ:^CUT, 5*79*^- (K**-*. HG 
Fr a- KftCW«J:»ICO:irr*) UXX*Z"f**4v- (5-AGTTTT 
G TCGGTG ACCTG ATC ATTCTCAT CTCGTTC A ACTAT 
TAC-3 ) (E»tt?2L)*« 10 0n lOSUtP^COISUfc* *»Otk. 

-oPCR^ttfte^-oe^ATti^xft^B s tEi jssatfturt n t 

G-t lSIScONACed^ J. Biol. Ch cm. % 

266«2S0.6 0-23067R(1991>J. » t>ftfttt*2Tttli* B 
itEl 16^(7; /KVfciffToa- K<tl2W«rftao*-$) <Jr^U-Ct V 
I gC-r ltlOT i /»21 6-4 4 3©3-F<tEWC»£*ftft* hu 
HCFrOT; /»1 -9 2 903-KftEWeiAn^ C©fi*JtTtt© 

Emzuieo * 5 c lot Lfc. 

2. *ft«XE 

9mbM|G Pc«|W!tl*(i'^V>-<i*/Vt-t) ling 

/mlcJ:9 4x:-cttlfu^:»«^rtttt»«»^^-^ <^>*) -c«A«toE 

*u-H>0. 05*l-*-<'->20 ^<-f<"5« MWT6PB 
ST?^S»(«^Ufc. 0. lXBSA4r*Hrr6PBST«Ufc*. COB 
i;a«*c 9»A^925mtOS0pM 1 2 3 I - rb U HCF4itOAfc. 
ftO*/Wr, 5 On 1 <DOlSJt» CI : 25 -1:600 0>»« 

JJUCHORRf huHCF (25000- O. 064 pW ♦fctttttt** 
<HU*-5C»Aft. 50pMOHCFHr7f-: I gG»*aa2 

fc. #M*rt**C**Lfctt«ett<D«l*. HCFt^trr*-: I gG*5 00» 

KcommiB* <xd3 eli sAicx^aue^n^huHCFM^Kw^ 



fcMa 6 I C 6 0 t:*f t t-cjWj Lfc. 

WT b u HG Ffcitftt»t*©£0»tt*, » Mtt5tS©D 

NA6tf*W«TStt*7KJ:-»T«;£L-/=. £»Sft"Cl 
IC<H^>3fca€flQXT»HLft ltf»V>ts*.t/^'(>X. I. Bioi. Ch 
em. > 15 0#2269-277* (1975) I • Wia^i/BW 
h (160-180 g) ©ff«** 0. 02X=9^ 
— tf I VD (>^-r> *aWTS*Ca*-He p e s ttlHUS* 1 0 0m 1 rr* 

2 04JIA, ;oMt«iiiu ttHiacAtu 
k<i, ettta4>j=^9ft»b, <^>n> cioou/mi) ,xn/rhT 

Y •> > (10 0mg/ro 1 ) . L-miv <2mM> , **5c3S (0. 01 
M) , ^>X7*V> (1 Omg/m 1 ) U*VT-fa+—V (lmg/ml) 

«snriOw u T^jf^nsE (1/3*3) *tzi x 1 o'aia/m 1 t«8»u 

ft e (NH»nr.CHORarhuHGF (1~0. 031fl)«/m)) , 293 
±m (1:4-1:256) « rn*i3mm*Ytlfr*> 2 ©ff«T"C, 

3 7TT4 8^«<>-^**<- HL-fcBL 0. SmCJ<o3H-TdR(15C 
i /mm o 1 e , T-r- ^ti) -./MlflDJt. S^Ul 6^Bfl-f >4 t *'< 

HGI/mffTaSl*n**MStt (SA) EL I S A T»*n*H G Fittt 

D. A5 4 9ett±TOf o->>*Xi-.'iMI:CRi| 

t VttKlKClS (A 5 4 9) 10«*te*l6l«*ft«r*RPM I 

1 6 4 0*8tt4»T**U. 5HCOi*dtr»a»a»Tl-3 7XTItJ4»L^. 
fiDW««eiSO2 0 0n g/ro ] rhuHCF^t:»fclJ«UT3 7X*c5 
W>*a^-bU 3 0mM Htpct, lSOmM NaO. 1. S 
mM MgCI,. ImM EGTA. 1 OK^') * o-/K I « h 'i h sX- 



ore-fa*** >rufc cheoo'^^.^^'oy^o^e^JHenft^). 

J:C/P* 2(2IZ--3<Z>«WcttT i /ttM4r£*. cn^HSnS^/t F 
fS60»<:at>Xl^. flna*n^huHGFOSflH83t2 (PI R4G4, P 
■ 1 V4 9S, P*2 V4 9 6) rtC©«R;c^»r*. PI 
R4 94*D. E. tfcUAO^f^llfcriCteAObuHCFCM 
B€r«KL*-5tl**Au Cft^O«filCiB^rl6a**i6WT rhuHCF 
<o««a«, afr^O»«6 9kDa4r*r*a«W)TOt:j:0««*K6 
J:?a-*«ifitM!jK<C«B*n6 (B2) . MvA^TtZ^X CIX^OK*** 
« > F t UX, * ft 6 -**H CPo*§494kD« KfFttr * 
Zft^©58JtStt*0«*«r h uHGF<03*o<f >>^4>«K-**4»^ 

*<JCt'T^fc (S3 A) . LfrUtf*** ;n^«M<*«, HCFlz-t^ 
-: I ffG*&»£l tOUfi^i'TWT rhuHCFiKfiT«W3f»8f 
r*t, «n^<9G&8ftl«J2WT rh uHCF©*hi*(*4^Jt-»t^/: (51 
3B>* Ift^firH^ittffinftKiJtt* W7 fhuHCFWt^fttt 
(5 0-7 0 pM) f;o»fti8i:eftt6wit«U — ftX©-» 
RH(*aWT rhuHCF fcifctSUTisX-t 2*Xl*L* 1 0COK d (100- 
5 00pM)^$ L/i. WT rhuHCF &Jt» Lfc«jft©JHBJ2it«WS*» 

M«*<9<DM9»tUU WT r huHCF*, t^fcJ:tf^A^5 (19 

9i) icjLOff«BLtirj|t»«sn/:fe«)iia(ao* ^9A<ojKCifoii^* 
©(a (50-70 pm) «T*«iistti^'frr^-Mfrsateftr*wi4rgi 
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£TO-*«EJl*OWJI&fc (SA) ifKdlteDiafflfcttli. II 

tttttt 2-3 ©HfU «fc -» TfiT-T* ©*r 4 6 c k tfjt \^tz, 

B>*. -*BHCFtt7D?-f hy*>TAflt, HC FcOIEMBffltS. ttlDtt 
li£l»fcOO. HCFl/*r*-ClS£-r6Cfc*. *<aEEuct**. 

tt»**#tt*nfc [*v**- (199 2). J. Cell Pby 
* i o i . . bow*] ttztt h^>x7i# i-*n^cos£ata«x»si$n^ 

(jwtf>«. Prec. Natl. Acid. Sei. USA. S8«415- 

4 1 9js (i9 9i> 3 HCFoiCtfffl^, -*aaT*4. $K?«a«MET 

CO— *dffl«>HCFrt&«5^ni-»ttrfc*Ci^t^SflT - - 

t*s. ^aw^x-***!^*.^***. cow, co-*hhcf 

II » HKiS «SOfa«jSSIt $ tVTZ^tflUai T vSCi * LTV » *. 
«t»liHCFHr^^-t|96r«»£St««tW}t»»LTl'*tt^CtT* 

*. c a>mizji*) % -*«h c f tt^fift^ttnrajsssiH c f uw-i: 

gjgfl4 

y k / y >ggjKRH o tig 

H C For o \£ KV 4 >CDCWBW«B* tW^r * fc^f:, BJtt*U>* 

rB*fci*=*^ttj^o<,*r*i*fcu-c. hgfsi 

Y6 7 3tSi;, **:f*V 6 9 2 tSnM&l**/;. #Kfflii 
4HISwt rhuHCF (*ftfh3. 3 1 0 4«tt/ni gfc J:CF 7 0 pM) 



SS ¥7-503420 («) 

crlfcttU/ttaft. SA <5. 2xl04»O/Q«) tftOKd (60 pM) O 
i ^rti^fcliAlZKfk **<a»*. -SY6 7 3S*J:»V69 2St±. SA* 

-tit-en*** 5 *j:cm oettT&tfsctf^Lfc- »e* n&-^a>cjR 
WT r huHGFc-*i»-cji9ns«*y5 h-cBbtfictiitrj^-, 

fc(wi r huHCF^ |.-oi?i*50X) . 0MK«c 4c, ctx£o 
KUWiWT r huHCFt ISO© K d €« CF=«fc*«* 
&rHCFU^^-tttft8tf5l£^<r«^lxXt^^ «&M:fiTUS 
A€r*Ufc OKI*) . -«EA*Q5 3 4H. Y 6 7 3 S*J:OY 6 7 3 S. 
V692$C*a*c=flRR*Q534H, Y673S. V692SO0W*SA 
I*, WT r h oHCFtitCLT 3 MA 9 

SCJI*©KdtiWT r h u H G F 6 ft SCffC o^m t (*!&>. 

-n*OKJt*l*« HCFO^BW8W>5t«C«i»Hfi«J£tttWr**<. 
-enT<,»^tl*4JHCFKra^-Wfr-C*&^t4rvLn*«. Lfc*-> 

*tfY6 7 3*iJ:efV6 9 2) «H C FV*M&±0S* fc**«tSe£-»TSME 
mN&6C£**UTlv&. fctta*SC**#«ttMV6 9 2©lIlM*, * 

fcC*fclS£a<*A.*4xi=tf 5 VPS' • ^4»fc$Ut06>(» 

tittl*. J4*dt*asst:£«Y6 7 SoaMftt**:. ft**oMtt«W* 
**«AU»&. ;nc«U. 3 4 #*©**©« 

*m£m«fcfc*L*5<,tt<. V*Q5 3 4HRJ8»»rhuHCF&a« 

tt»«5 

aaij>«HGFttft*fcttettr:t^-c«-re*fr«^tTOref:iwc, it 
(N-3 8 4) fcLCtt*- (N-3 0 3) * >^A*0<rcS9JMW*L* 



RUMPUS***. 

£fl*l»££ ti» l izrfrts h«Mtift«)7 «i >riW=JnX.T £«4rfc 
*T«CtlCJ:or. HCF0CJfeW»*»-3*J*«U/t. y >^/u*r 

ff«)N*«BK/-f VlCtfl^f »OM<* (N-207) 11. -5«X^>7o> 

HGF<D*tB©-o©? U >r/t- (N-3 0 3) . = -P<0* U^/V (N-3 8 
4) ttznH&'ia**£C'Rm*<»&mU 2 5 0-6 0 0ng/rol t<&** 
fc. WT r h u HCF tittSl Lfz Z n*OKfl*OjK* S A J:t/K d O-H 
*M I »<:^T. tt*l*^ifc»aCf;lrnT, ^ *> > Kt^'^uj: 9Vl^5 

fetor**. Lj^L<£^^ tS*«£<i, (CR«:N-.303. N«384*/tl* 
ca^H«';K^t«»»LTi>4 (WT r h u HC Fi8& titCUT 
2 3W*T) »*JyiLf:. Lfc*«-,T. H C FON^ttO 2 7 2 OHK (ItlH* 
N-3 0 3oe»J8) HCFU-br^-^OffSlfa&Hf^C^^T^-UJS 

*j 4 v«»^E»i»astiii hcfojb— * v>r 

OttT(SA<wt rhuHGPOO. 2 N) €r*L/=. COffJS* 
2mB/ro J CTtttSftKOl'Tw t rbuHCFtttftU 

AK3«/:ttAK4) fe«ft. »KttTUfc>yD«*»tt*»j8U«: (»!«>» 
UJ^UV^^^ :fl^Ott£KR»OK dtt. wt rhuHCFrttSf&ni 

cn^^^-^n. ? '/>^ArK3*j^K4fi^*r*-»frf=tej5rttf 

*6-r*te*J*«WLTl»* (Kd-280pM) ti--5Sf«*l*r»'-C. ii-lT 
7*, 199K JJ£i;j:Cff-*>^ 199 1. <i.t **£QOJK«f* 

tSfcOTfto, 3^i:. X-303IJUt7F ^96&t~t->XX&T:f>6 



4;<-«->ttJl. *J:VIZ>9>^ltHGFt/W ^OQfrlC^Sttl^ Oft 

< * JE^ * Z <OE»*oaS4r *» W « co *y?a —tA4uSJ* tffi 
l»-C«tffir*it<»<-C*C^,yil*<. ^n«. *<OKR*N-2 0 7 (J«-^U 

>r/Ko«©»*) «<2 9 3eetwen«t»:t*9«ui^. 

h uHGFUt7y-<g»oy^^»UMtgBW 

**M8*Wli. HCF U^y^-H-f > If MT*&fi^Sfifl»ftC-5 
^r«^S&niM«R49 4E*ft«Y673S. V6B2Sfi^ A 5 4 9« 
»i:Ut'THG F utr -f9 -O*- a > X* 9 /Wt€*mr6*£ 4 «**WC 
L/t. IWSjWBBB*. rtRSfUtWT r h u HC F t rjJWt(TTB5U 

hcf u*7*-©feffat»«*;ui**o »«t(»rra t t >rtixxrx 

o-t^/U^ w i rhuHCFCiiWItt, HG F Vt7*-01 4 5 

HGFUJ:«KCFUt7^-fl-ir7A^» hc«t*f o'/>*w;/i/ 
ft«)W«lifr-p-r*«*nf; [«: y *-o^ Science. 251 «8 02 
-8041 (1991) . 1991. ±EJ . J«5Bf«or 

ft«<*R4 94EfcJ:CfY67 3S. V6 9 2SUW*ttHCFVt7 
*-*eft*-*6^i*«T***«. I iGXatl'T >ehoTAS4 9B«Cfi 

•i*^o >>^x«hV/Mtffl«ttuwirBi-cni:i»- t^i^LXt**, rots so 
— 30Hi*?rt. wtt^OMfctlA 5 4 90«LfcOHC F u*r*-*tt#s* 

stcE^o «t »*, «s3tt^ o •> > tf %«rr *fi£o u^-t* # -aac-»* 
t. e«tt<Dffttft:izii t/*7* — u-tr * -rasnrs * *z\±zLm.t*<t 

Cel I . 61^203-21 2K (1990) e»K*nfrt0 . 
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h c f <o^««*a« , ^ ©^©ifefcSttfcBia-f * 9 » a 

* 2 8?** J: If* 3 ? h u H C F ECH**:f*5JE ^O^ftft 



SAv*r/SA»t 
♦/-S.0. 



S434A 
14949 
B494E 

CS343 
Y873S 
T6323 

Q5341T573S 
T67JS. ?532S 
C534H. YS73S. V5S2S 

•-303 
*-384 

am 

* u >^-a«* 
aii 

AI2 
A«3 
AM 



caw 

<Ql 03 

1 19*/-0. 44 

a 03+/-0. 04 
. «L03 
<0. 02 

can 

<o.os 
<ao4 

<0.Q02 
<O.05 
<0. 03 
<0.07 



» 5^7-508420 (14) 



♦AS.DL 
Q.S24/-Q.18 

asi»/-o.« 
a»t/<au 

L«*/-0.85 
L3S»/-0.Tt 
L 02*/-0, IS 
124+/-1.11 
L 76*/-a 63 
LSW-l.» 

O.23V-O.03 

o.t6f/-aox 

0. 2S+/-0. 03 
<0.03 

0.4U/-0. 18 
0.53+A0.28 

o. ssv-a. 48 

i H C F t A life** UK/WCX * <c * •» 



«2 



HGFBtlK* 


a 


&A tat/»t ♦/-SO 


n 


Kdwt/KJt 


wt rtniHCF 


3 


1 


3 




W37A 


3 


1. 12<Y-0. 10 


3 


0. 98*/-0. 04 


S144A.I14SA 


3 


0. 93*/-0. IB 


3 


1. 03+/-0. 08 


£159 A 


3 


«L02 


3 


<O.03 


S161A 


3 


0.1 $47-0. 03* 


3 


0. OS+Z-0. 04 


F262J). L163A.S165A.S166A 


3 


<0- 02 


3 


0. 0W-O. 02 


F1S2A 


3 


o.o4*/i aoi* 


3 


0. 05+/-0.01 


U63A.S165A. S166A 


3 


0. 14V-0. 08 


3 


1. 10+/-0.04 


Y167A 


3 


1.22V-0.22* 


3 


(J. 92V-0. 08 


YJ67F 


1 


0.38+/-O.03* 


3 


L 02*/-C 02 


♦'M5-Y187A 


3 


<a02 


3 


<a 02 


»*H5-Vl67f 


3 


O.II+/-&.02 


3 


X. OH/-0. 13 


IIS&A 


3 


a 83*/-0. 07 


3 


Q.8S+/-O.04 


0173A. E174A. N17SA 


3 


a 33*/-0. o?* 


3 


0.21+/-0.03 


Q173A 


3 


0. 134/-0. 03* 


3 


0. 1SV-0-05 


EI74A 


3 


tL84t/-0.1l 


3 


0. 02 


BieU-EI83i.El8U 


3 


0. 92+/-0. 08 


3 


0, S5+/-0. 04 


S193A.E195A. *l97A 


3 


C0.C2 


3 


<0.04 


X193A 


3 


0. 45+/-0. 12 


3 


0. S2+/-0. 20 


8I95A 


3 


a iov-ol 06 


3 


0, 17V-0. 05 


S197A 


3 


CO. 01 


3 


CO. 03 


YJ98A 


2 


0. 53+/-0-06 


2 


0.77 



A3 



^7 \£s K> >rt*/:ii*o£»icitffct1l:r6KHi* 



HGFR34I*: 


a 


SA ♦/- rot/tt 


a 


U t/Mt 


rt rteBCF 


3 


1 


8 


I 




3 


CO. 01 


3 


<SL 02 


E34A.833A.836A 


3 


Q.714A0.33 


3 


0.95V-0.03 


E52A.054A 


3 


0.32V-0.03* 


3 


& S5V-0. 03 


K32A 


3 


0. 1S+/-0. 03 


3 


Q.88*/-a 05 


D34A 


3 


a i3«/-a oi 


3 


a 79+/-0. 10 


85BA tSQA. %S1L 1634. WtSi 


2 


0l 864/-0. it 


8 


0.99+/-Q.07 


jr72A.B75A.H77A.I78A 


3 


a 04V-0. 07 


8 


a 63V-0. 11 


E1OSA.K2I0A.E411A 


3 


a 98</-CL 04 


8 


CL78V-0.O2 


B1I4A.EU3A. C117A 


3 


cao2 


3 


Ql 04 


BJ14A 


3 


0.164/-0. 04* 


2 


a 59 


E1154 


3 


0. 204/-0. 03* 


I 


a 47 


0117A 


3 


0.02* 


t 


a u 


B126A. K127* 


3 


0. 33*/-0. 14 


t 


a 87+/-0. 12 
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C 11 8 

rfK-**** *-A" f*-f 

□ -y - • 

/ 9-=- — • 7 — * 
Cii) fiWOSR : If fflB*ftH*tt»f* 
Uii) Efl<OBk : 2 1 
£iv) *feft : 

(A) SJ5A: »m.*>*9. 4>o-*U49-?r 

cb> i89 : > i- • -r> • • r-*-**- F4 6 0# 

(C> Iff;f>^-ir>'7?>i/A3 
(O) «:*'J7*/Ui 7 

(E) S : T/ ij/)6A(S 

(F) ZIP: 9 4 080 
CO 3>fcr*-*-M*SM 

CA) Sf*ffl;5. 2 5<>f. 380Kb7otlf-f<A^ 

CO) a>ta-^-: IBM PCIft 

CO ttU-?''* >f ' : P C-DOS/MS -DOS 

CD) V7 *«»,X.T ; P*tll Ci>** f^7) 

(A) U3»a^: 

(B> mmB: 

CO »«: 

CA) ttM*: 07/8848 1 1 

(B) thUB : 1 99 2*5fl 18B 



» 3^7-508420 (15) 

CA) ajfl*<* : 07/8 B 59 7 1 
<B) 4DB : 1 99 2CPSfll 83 
(•ill) *9±/RaA«1B 

CA) KUPt-, »>» r --T-A 

CB) SB** : 33. OSS 

CO #R/*S*r5: 7 5 5. 7 79 PI 

cu) «zsaa^(f«: 

CA) «fif9: 415/22S-S2I9 
CB> 7rT^W: 4 15/9 5 2-9 88 1 
CO 910/371-7168 
(2) E»«tl4)tl«: 

CA) fiS : 4 7 32 

CB) fflhttflt 

CO 

CD) moy- : (BUtt 
C*i) KW : CMS? 1 : 

TTCGAGCTCC CCCCACATTC ATTATTCACX ACTTATTAAT ACTAATCAAT JO 
TACCCGCTCA TTACTTCATA GGCCATATAT CCASTTCCSC C7TACITAAC 100 
TTACCCTAAA TCCCCCCCCT CCCTCACC0C CCAACCiOOC C0CCCCATTC 150 
ACCTCAATAA TCACCTATGT TC0CATACTA ACCCCAAUC CCACTTTCCA 208 
TTGACCTCAA TCGGTGGAGT ATTTAOCCTA AACTCCCCAC TTG0CACT4C S3 
ATCAACTCTA TCATATGCCA ACTAO0COX CTATTC4CCT CUTCAOQST SCO 
AAATGCOXC CCTGCCATTA TCCCCACTAC ATCftOCTTAT GCSACTTTCC 350 



TACTTCCCAC TACATC7ACC 7ATTACTCA7 CGCTATTACC ATCCTG4rGC 400 
GCTTT7GCC4 GTACATCAAT CCGCCTGCAT ACCCCTTTC* CTCACCCCCA 450 

tttouactc rcacDoaT tcacctcaat cccactttgt tttgocacca 500 

AAATCAACGG GACTTTCCAA AATZTCCTkA aiCTCCCCC CCATTG4CCC 550 
AAATCGCCCC UCCCGTGTA CCGTCCCAGC TC7ATATAAC CAGACCTCCT 500 
TTACTGAACC CTCACATCCC CTCGAGACGC CATCCACCCT CTTTTCACCT 650 
CCATACAACA CACCCCCiCC CATCCACCCT CCCCCGCCCC CAACCCTGCA 700 
TTCCAAOCCC CATTDCCCCT CCCAACACTC AC6TAAGTAC CCCCTATACA 750 
CTCTATACCC CCAOCCCCTT CCCTTCC7TA CAAO C0CQ CT ACAATTAATA 200 
CATAACCTTA TCTATCATAC ACATACCATT TACCTCACAC TATAGAATAA 850 
CATCCACTTT CCCTTrCTCT CtACAGGTGT CCACTCCCAC CTCCAACTCC 900 
ACaCCCTTC rATCCATTCA ATTCCCCGCG CATCCTCTAC ACTCCACCTC 950 
CAGA&GCTTC CCTCCAGGCA AtCTTCOCCC CCATGCCCCA AC TT CT TTA T 1000 
TCaCCTTAT AATCCTTACA AATAAAGCAA TAGCATCACA AATTTCACAA 1030 
ATAAACCAT7 TT7TTCACTC CATTCTACTT CTCCTnCTt CAAACTCATC 1100 
AATCTATCTT ATCATGTC7C CATCCATCGC CAA77AATTC GCCCCAGC4C 1150 
C4TCCCCTCA AATAACCTCT CAAACACCAA CT7GGTTACC TACCTTCTCA 1200 
CCCCCAAACA ACCACC7CTC CAATCICTCT CAGTTACCCT CTCCAAACTC 1250 
COCACCCTCC CCAGCAGGCA CAAGTATCCA AAGCATGCAT CTCAATTAGT 1300 
CAGCAACaC CTCTGGAAAG TCCCCACGCT CCCCAGCAGC CA6AACTA7G 1350 



ckAAcarcc atocaatta ctcagcaacc ArAcrcococ ccctaactcc hoc 

GCCCATGCCC COXTAACTC CGCCCAGTTC CCOX4ITCT CCCCDXATC 1450 
GCTCACTAAT TTTTTTTAT7 TATGCAG4CC C0CAC0CQ0C 0060000 1500 
CAGCTATTCC ACAACTACTC AOCA CCCTT1 TTTCCACOOC TACCCTTTTC 1550 
CAAAAAGCT6 TTAACACCTT CCCACTCCOC CTOGTTTTAC AACCTOCTCA 1600 
CTGCCAAAAC OCTCCCCTTA COCAACTTAA TCCCCTTCCA GCACATCCCC 1550 
CCTTCGCCAC CTGCCGIAAT AOCGAAGAGG CCC SC A C CCA ICeCCCTT C C 1700 
CAACACTTCC CTACCCTGAA TGGCCAATCC CCCCTCATX OCTATTTTCI 1750 
CCTTACCCAT CTCTCCCCTA TTTCACACCC CATAOCTCAA ACCAACCATA 1800 
GTACCCCCCC TCTICCCCCC CA7TAACCGC 6606061618 GTOGTTACGC 1450 
GCAGCGTGAC CGCTACACTT GCCAGCGCCC TAGCCCCOGC TCCl 1 tCGCT 1500 
nCTTCCCTT OCTTTCTCCC CACCTTCCCC CCCTTTCCCC GTCAACC7CT 1950 
AAATCCGG6C CTC0CTTTA6 GCTTCCCATT TACTCCTTTA CCCCACCTGG £000 
ACCCCAAA4A ACTTCATT7C GCTCATCC7T CACCTACTOC CCCATCCCCC 260 
TGATAGACCC TTTTTCCCCC TTTCACCTTC WC7CCAGCT TCTTTAATAC 2100 
TGGACTCTTC TTCCAAICTC CA&CAACACT CAACCCTATC TCCGGCTATT 2150 
CTTTTGATTT ATAACCCATT TTCCCCATTT CSOOCTArTC CTTAAAAAAT 2200 
GAGC7GATTT IACAAAAATT TAACCCCAAT TTTA4CAAAA TATTAACCTT 2250 
TaCaaTTTTa rCCTCCACTC TCAGTACAAT CTCCrCTCA T COCGCATAGT 2300 
TAAGCCAACT CCGCTATCGC TACGTGACTG CSTaTOZT GCGCDCOGAC 2350 
ACCCGCCAAC ACCCGCTCAC CCCCCCTCAC CCCCTTCTCT GCTCCCCSCA 2<00 
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TCCCCTTaCA GACAACCIGT CACCGTCTCt GGGAGCTGCA rCTCTCAGAC 2450 

crmaccc tcatcaccga aacccccgag gcagtattct tcaagaccaa 2500 

AGCGCXTCCT CATACGCCTA TTTTTA7AGG TTAATCTCAT GATAATAATC 2550 
C7TTCTTACA CC7CAGG7CC CaCTTTTCGG CCAAATCTCC CCCCAACCCC 2600 
TATTTCTTT4 TTTTTCTAAA TACATTCAAA TATC7ATCCC CTCATCACAC 26S0 
AATAACCCTG ATAAATGCT7 CAATIATATT GAAAAAGCAA CACTATCACT 2700 
ATTCAACATT TCCCTCTCOC CCT7AT7CCC TTTTTTCOCC CATTTTCCCT 27S0 
TCCTCTTTTT CCTCACCCAC AAACCCTCCT CA4ACTAAA4 CATOCTCA4G SSOO 
ATCACTTCGC TCCACCACTC CCTTACATCC AACTCCATCT CAACACCCCT 1350 
AACATCCTTG ACAC77TTCC CCCCCAACAA CCTTTTCCAA TCATCACCAC MM 
TTTTAAACTT CTCCIATCTC GCCCCCTAT7 ATCCCCTCAT GACOCCCCGC 2950 
AACAOCAaCT CCCTCOCCCC A7ACAC7ATT CTCACAATCA OTCCnCAC 3000 
7ACTCA0CAC TCACACAAAA CCATCnACC CATGCCATCA CAGTAAGACA 3050 
ATTATCCACT GCTCCCATAA CCATCAGTCA TAACACTGOC CCCAACTTAC 3100 
TTCTCACAAC CATCCCAGCA OCGAAGGASC TAA0CGCTT7 TTTCCACAAC 3150 
ATGCGGSATC ATCTAACTCG CCTTCATCCT TGGGAACCGC AGCTGAATCA 3200 
AGCCATACCA AACGACGAGC GTGACACCAC CATCCCAGCA GCAATCCCAA 3250 
CAACCTTGCG OU ACT ATT A ACTCGCCAAC TACTTACTCT AGCTTCCCGC 3300 
CAACAAITAA TACACTCCAT QCACGCGGAT AAACTTGCAG GACCAC7TC7 3350 
GCCCTCGCCC CTTCOCGCTG GCTCCTTTAT TGCTGATAAA TCTCCACCCC 3400 



£3^7-508420 (IS) 

GTGACCGTGC CTCTCGCCCT ATCATTCCAC CAOCOCCCC AGATGCTAAG 1450 
CCCTCCCCTA TCCTACTTAT CTACACCACC GGCACTCACS CAACTATGGA 3500 
TCAACCAAAI ACACASATTX CTGAGATACC TCCCTCACTG ATTAAGCAT7 1550 
CCTAACTG7C ACACCAACT7 TACTUTATA TACTTTAGAT TGATTTAAAA 1000 
CTTCATTTTT AATTTAAAAC GATCTAGCTC AACATCCTTT TTCATAATCT IS50 
CATCACCAAA ATOCCTTAAC CTCACTTTTC CTTCCACTCA CCCTCACACC 3700 
CCCTAGAAAA CATCAAACCA 7CTTCTTCAC ATTXTTTTTTT TCTGOGOCTA USD 
1 TCI OCT XT TOCAAACAAA A i A A CCICCC CTAOCACCCG TCCTTTCTTl 3300 
GCCGGATCAA CAGCTACCAA CTCTTTTTOC GAAQGTAACT C5CTTCACCA 3850 
CAGCGCAGAT AOCAUTACT CTCCTTCTAC TGTAGCDGTA GTTIGCCCAC 1900 
CACTTCAACA ACTCTCTAGC AOCGCCTACA TACCTCOCTC TGCTAATDCT 3050 
CTTACCACTC CCTPCTGCCA CTCOCGATAA GTOCTCTC71 A OOPOPTTBC 4000 
ACTCAAGACC ATAGTTACCC GATAAGGCGC AODCCTCGCC CTCAAOGGCG 4050 
GCTTCCTGCA CACAGCCCAG OTCCAGCCA ACCAOCTACA OOCAACTCAC 4100 
ATACCTACAG CCTCAOCATT CACAAACCCC GACPOTOCC CA A OOC ACA A 4150 
ACCCCCACAC CTATCOCCTA AGCCCCAGGG TOGGAACACC AGAGOGCAOG 4200 
AGCCACCTTC CACGCQCAAA C0OC7GC7AT CTTTATACTC CTCICPCCTI 4250 
1GGGCACCTC TGACTTGAGC CTCCATTTTT CTCATOCTCS TCA06GCQCC 4300 
GCAGCCTATC 6AAAAACGCC AGCA4CCCCC OCTTTTTACG CTTCCTO P GC 4350 
TTTTGCTGGC CTTTTCCTCA CATCTTCTTT GCTCCGTTAT CCCCTCATTC 4400 
TGTGCATAAC CGTATTACCC CCTTTCAGTC AGCTGATACC CCTCCCOCCA 4450 



GCCGAACGAC CGACCSCAGC GAGTCAGTCA CCCACSAACC CGAACACCCC 4500 
CCAATAOCCA AACOGCCTCT CCCCCCCCCT TGCCCCATTC ATTAATCCAC 4550 
CTOCOCCAC ACGTTTCOCC ACTCCAAACC CCCCACTCAC CGCAACCCAA 4800 
TTAATCTGAC TTACCTCACT CATTACGCAC CCCAGGCTTT ACAC7TTATC 46S0 
C7TCCGG C T C CTATG7TCTC TCCAATTCTC ACCCCATAAC AATTTCACAC 4700 
ACGAAACAGC TATCACCATG ATTACGAATT AA 4732 

(2> aew#^205tn«: 
en snoion 

(A) «S : 4 7 
CB) fi:f»B» 

CO 

(D> h#o-:>- : HflU* 
Cxi) 2W : EWH2 : 

TTGGAATCCC ATTTACAACC TCCACTTCTT TCCT7TTGCC ACAAGAT 4? 

(2) K**^3tD«l8: 

o> sworn 

<A) ftO:30 

CO *eDR:— 
CD) Ko >*- : Eitt 
Cxi) CH:E^3 : 



GAA7CCCAT7 TACCACCTCC AATTCTTTCG 30 
C2) EMM4 0f*f8: 



(1) 

(A) fi*:26 

C3> m.ttu 

CO H©R:-*BI 
CD) ^oi>-:BBitt 
Cxi) e*J:KH*<*4: 

CCCATTTACA ACTGCCAA7T CTTTCC 28 

(2) E«M5C««: 
Ci) e^ot»st 

CA> fiA;22 
CB) S:ttB 
CO ttOft:-** 

CD) t>« a 
Cxi) E« : 0H««S : 

ACAAGOCAAA CAGTGTOGTG a 22 

(2) EfJ»§60tll6: 
CI) EWJ<Ote* 

CA) ft*: 22 

CB) S:On» 

CO «K>a:-*a 
CD) Y + u v- : a«t* 

(xi) E»:EHS9 6: 
ACTCCGCCAC CACAATCOCC CT 22 
C2) RWM7©fI*: 

co ewo<«a 
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(A) fifr:23 

(b> a: turn 

(C) «OB : 

CD) m»s>- : sat* 

(tl) £91 : Ef9«7 : 

tccaccacca cacuATGA ac 23 

(2) E«M8«IW: 
Ci) EF8©«** 

(A) ft* . 3 0 

(B) B:«» 

<C) a©»:-*« 
<D) h«f.ny-:lflOtt 
<»i) Cfl : £71998 : 
CCATTCAACT TCTGiCTTTC TAATCUCTC M 

(2) Ef4M9S>flH8 : 
<i) cww^a 

CA) 30 

CB) E:M 

CO M<D*t:— *« 

<d) vtf.o v- : aa« 

<ii) E*»:EW***9 : 
CATACT4TTC TCACCTTCAA CTTCTCAACA 20 

( 2 ) CHM 1 0 «>W« : 

CO 

CA> A3: 30 



(B) &t:ff» 

(D) t«a9-:Mtt 
Cxi) EW:EJ4M10: 

TCCATCTCAC ATA1CITCAC TTCTTTOCAA M 

(2) e«»*i 
co ejfo«s 

<A) A$ :30 

CB) H:<XH 

CO Cft9&:-*M 

CO) t»«Pf-:aa* 
Cxi) EW:E81««J1 1 : 
TCTGC7ATCA CCTTCATCTT CtCCATCTCA 39 
(2) E«*<f 1 2£0ff« : 

CD EKottt 

CA) fti:24 
(B) fi:tttt 

(C) 

CD) l^oi>-:lttllK 

c») ew : ent-f 1 2 : 

ACCTTGCATC CATTIACTTC TTTC 24 

C2> EMMl 3<0«K : 
CD Ef|<04»« 
CA> ft£:23 

CB) &:tttt 



CO 

CD) hifoi>-:ltt* 
Cxi) E*l : EWft^ 1 3 : 

TTCUCCATCT CATTAATCAC ACT 23 

<2) EWMI4<D1*«: 
CD En<Of>ft 

CA) ftS : 3 5 

CB) 82:ttK 

CO 

CD) h#o?-:C«tt 
Cxi) E* : EFJ«<* 1 4 : 
CTTOCTGTTC GOATOOCATT TACCTATCOC AATTC 35 



C2) EW»*1S«>W*: 

Ci) e*jo«« 

CA) &S:1059S 

CB) ffi.-ttft 

CO «OH;-*tt 
CD) t«Oi>-:MK 
Cxi) EN:Ett**15 : 

ttccagctcc CCCCACAT7C attattcact acttattaat actaatcaat so 

TACCCCCTCA TTACTTCATA CCOCATATAT CCACTTOCCC CTTACATAAC 100 
TTACCGTAAA TC60 00COC1 WCTSA0C0C CCAACCAOX OC0CCCAT7C ISO 
ACCTCAATAA rCAOCTATCT TCCCATACTA ACCCCMTAC CCACTTTCCA 200 
TTCACCTCAA T CC CTOCACT ATTTACCCTA AACTXCpAC TTMC4CTAC 250 
ATCAACTGTA TCATATCOCA ACTACCOG0C CT4JTCACCT CAATCACCTT 500 
AAATTODOCC CCTCCCATTA TCCCCAGTAC ATCICCTTAT CCCACTTTCC 230 
TACTTCCCAC T*aTTTACC T4TTACTCAT CCCTATTAOC ATCGTGATSC 400 
CCTTTTOTCA CTACATCAAT CCCCCTOCAT ACCCCTTTCA CTCACCCCCA 450 
ITTCCAACTC TCCACOCCAT TCACCTCAAT GCCiCTTTCT TTTGCCAQCA 500 
AAATCAACCC CACTTTCCAA AATCTCGTAA QLACT O C CCC OCATTCACCC 550 
AAATCCGOCC TACCCCTGTA CCCTGCCACC TCTATATAAC CAGAGCTC67 600 
TTACTCAACC CTCACATOCC CTGCACACCC CATOCAC0C7 CTTTTC ACCT €50 
CCATACAACA CAaXQCACC CATOAGCCT O C00 CCC0BC CA4CCG7CC* 700 
T7GGAACCCC CA TT0 0 CCCT COCAiCACTG ACCTAACTAC DCDCTaTaCA 750 
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CTCTATAGGC CCACCCCCTT CCCTTCGTTA CAaCCCCCCT AC/ ATT A AT A 800 
CA7AACTTTA 7CTA7UTAC ACATACCAT7 7ACCTGACAC TATACAATAA 550 
CATCCACTTT COCTTTCTCI CCACACCTC7 CC<CTCCCAC CTCC4AC7CC 900 
AOCTCCCnC TATCGATTCI CCACAATTAA TTCAAGCTTC CGCCCGCACC 959 
TTCCOXCa TCCCCCAACT TGTTTATTGC ACCTTATAAT CCTTiCAAAT 1000 
AAACCAATAC CArCAUAAT TTCACAAATA AACCATTTTT TTUCTCCAT 1050 
TCTACTTCTC CTTTCTtXAA ACTCATCAA7 CTATCTTATC ATCTCTCGAT 1100 
CCA7CCCCAA TTAA7TCCCC GCaCCAOCAI CCCCTCAAAT AACCTCTCAA 1150 
ACAGCAACTT CCTTACC7AC CTTCTCACCC CCAAACAACC AGCTCTCCAA 1200 
rcTcTcrac mcccrc7C UAACTtXCC ACCC7CCCCA CCACCCACAA 1250 

GTATCCAAAC CATCCATCTC AATTAGTCAC CAACCaCCTC TCCAAACT0C 1300 
CCACCCTCCC CAGCACCCAC AAGTATCCAA ACCATOCATC 7CAAT7AC7C IS50 
ACCAAOCATA CTCaOCCCC TAACTCCCCC CATCCOCCCC aAACTCCCC 1400 
OCA OTTC O OC CanCTCOC CCCCaTCCCT CACTAATTTT TTTTATTTAT 1450 
GCACACCCCC AOBC OCC CTC CGCCTCTGAC CTATTOCACA AG7ACTCAGG 1500 
AC OCTTTTT T CCACOCCTAC CCTTTTCCAA AAAGCTCTTC ACGTCATGAA 1550 
TTCTCATCTT TGACACCTTA TCATCCATAC ATCCICACAG GCCGCACCCA 1600 
OCTTTTCTTC CCTTCCCCCA CTAOCATCTC TCTCTCCTGA CCTTCAACAC 1650 
GAACAGCAGG GCTCCCCACA AICCCCATCC CTACCCTCCA GCAAAAACCC 1700 
GGACGAGGAA TTTCACCOCT CGCTTCaCOC TCAGGACCCA AATCTTGAGG 1750 
ATCTTCAGCC CCACTTTTCC CGCCTCCCiC TAA7TCGTCA TGACGACCAC 1800 
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GA7GCTTCCG ACGlTGCCCA 4TTTTCAGAC CTCCATCTGT CICACACCGA 1850 
CCATUACCC GATGAGGGTC 6CCCBBC1S1 TCCJCCCCGC AGCAGTCTCC 1900 
ACTCQCTCTA TTCACTGAOC CTCCTCTAAT AAACAfGTCT ATTCATCTCT 1950 
7TTACTC7CA ATCATGTCTC ACCAGCCOCC AGCTACAGCA CCTCCAAATG 2000 
GXTACCACA CAACCCACK ACATOTOAC CACAAGQC7C GCCCGCCACT 2050 
CSACCTCAAA CMOCPPg TGAT1ACCAT CCAOCAQGAC GGCCAAG4GG 2100 
MX+QGUrr.ik QCACOCOCAA CACCACCAOC CCOOOCCBGC TCAOCATCAC 2150 
GOCCAACACA flCAClTGCT CTOCCCACAC OCCAAAAACC TCCAACTTOC 2200 
ATTOBCTOC1 AAGGCACCCA CCCTCCAACA CCACCACCAC CAGCACCGCC 2250 
AGCGGCACCi GCaGGACCCC CACCACCACC ACCACCGO CA CCACCACCAC 2300 
CACCCCCACC ACC CCC ACCA CCCCCAOCAC CCCCACG4GC 4CCACCAGCC 2850 
CCAGCAGCAC GACCACCGGC AGCACCCGCA CCACCCCC AC CACCACCACC 24O0 
AGGCGCAGCA CCACCACCAC CCGCACCACC CCCACCACCA CCACCACCCC 2450 
CACCtCCCCC 4CCAOCSCCA QCACCAOCAS CACCCCCACC AOCACTTIGCA 2500 
GGCGCACCAG OCCCACCAOC AGCACCACCC OCAOCAOCCC CACCACCCCC 2559 
ACCACCACCA OGACCCCCAC CACCACCACC CCCiCCACCC CCACCACCCC 2600 
CACCACCACC ACCCCCACCA CCAGGAGSAC CCGCACCACC CGCACCAQGC 2650 
CCACCACCAC CACCCCCACC ACCAGGAGCG CCAGCAGCAC CACCCCCACC 2700 
ACCAGCACCC CCACCACCCC aCCACCACC ACCCCCACCA CCC CCAOCAC 2750 
CAGGAGGCGC AOCACOCOCA GGACCAGCAG CACCCCCAOC A C CC CC A C CA 2800 
CCACCACCAC CSGCAGCACC CCCACCACCA CCACCCCCAC CACCCOCACC 2850 



AGCACCACCC CCACCACCCC CACCACCACC ACCCCCACCA GCCCUCCAC 2900 
CACCACCACC CCCACCACCA GCACOOCCAG CACCACCACC 7CCACCCCCC 2950 
GGTCCACCAG CCACTCCACC CC O C BC7PC A GGACC7AGTG CACCCCCGCC 2000 
7CCAGCACGT AGTGCACCCC CCCCCCCTAC ACGACCTCAA ACACCCACCC 3050 
CGCCAAC7CC TCAAACAGGC ACOCSCACAC CTCCTCCACC 7CCACAAAAG 8100 
ACCCCCACCA OTCCCACTAC TCACTCATCA TCATCCCGC7 CTCCACCCCC SI50 
CACCCCCCCT CCACCTACAA CCCCATTTTT CCACCCTCTA CCCCAACCCC 3200 
AT7ATTT7CA A7ACCACCAA CAACC7CCCC CAGATGGTG& CCCTCACCTC 3250 
CCCCCCCCAC CCATACACCA OCCCCCCCCA CATCACCCAC CACAACCCCC 3300 
AACCACTCCA O0CCCCCC7C ACOCTCATCC ACCCACGCGC AAAAAACCAC 3350 
CCTCC77TCC AAACCATCCT CCTCAACCAC C7TCCAACCC CAAATTTCAC 34 DO 
AACATTCCAC AACCTTTAAC ACC7C7CC7C CC7ACCACTC ACCTACAAAC 3450 
CAC7ACCCAC CAACCAACTT CCCTCCCCCC 7CTCTTCC7A 7ATCCACCTA 8500 
C7AACACC7C CCT77ACAAC CTAACCCCAC CAACTCCCCT TCCTATTCCA 3550 
CAATCTCCTC 77ACA0CA7T CAC7CC7CTC CCCTTTCCAA 7CCCCCC7CC 3800 
ACCCCCCCCA CAACCTCCCC CGCTAACCCA CTCCA7TC7C TCTTATTTCA 3650 
7CC7CT7TTT ACAAAC7CA7 ATATTTCCTS ACCTTTTCAA CCATCCCAT7 3700 
AACCACCTTG TTA7CACAAA COCC GC TCCT ACC7CCAA7A 7CACCGTCAC 3750 
TCTCTCaCC T77CACCA7C CACTACA7T7 CCC7CCCTCC 7TTCCACC7A 3800 
TCC7CCAACC CCaCCCCCC CACCCTCATC ACCCACATCA CCCACATCAA 3850 
CCACCTCA7C CACATCACCC 7CACCAACCC CACCAC7CAT CTAACTTC7T 3900 



AGCAGaCCCC C7CAA7CCTA T7AAAAGCCC 7C7ATTCCCC CCCACTAAiC 2950 
AATAAATOCC CACTACACAT CATOCCTOCT CTTCCTCTAT TTCTCCCCAT 4000 
C7C7C7TC7C ACCA77TTCC 7CCTCCCAAC ATCCGGCAAT tCGGCATACC 40S0 
CA7C7TC7CA QG7CACTCAC CTCCCCGCTC AACACCTTC7 CCCCT7G6AA 4100 
AACAT7ACCC ACA7TTACC7 CC7CACCAA7 CACACATCCG ACCCCTTTAC USD 
CCTCCCCTCC 7TAAATTCAC CTAACAATCC CACCAACCAC CATGCACCAA 4200 
AACCACAAGC ACCCAAAATT aCGCCCCCT TCCCACCTCC CCCCATATCC 4250 
AAACCA7ACC AC7CCCACTC 7ACTAC70CC 7A7CATATOC 7GACTCTATA 4800 
TCCA7CACCA TAOCATATCC 7ACCCCCA7A CACATTACCA TACCATATAC 4350 
7ACCCACATA T4CATTAOCA 7ACCA7A7CC 7ACCCACA7A TACATTACCA 4408 
TAGCC7ATCC TACCCAGATA TAAATTAGCA TACCATATAC TACCCACATA 4450 
TACATTACCA TACCATATCC TACCCACATA TACATTACCA TAQOCTATCC 4500 
TACCCACATA TACATTACCA TACCATATCC TACCCACATA TACATTACCA 4550 
TACCATATCC TATCCACATA TTTGCCTACT ATATCCTAGC CACATATAAA 4600 
TTACCATACC ATATACTACC CTAATCTCTA TTACCATACC ATATCCTACC 4650 
CCCATACACA TTACCATACC ATATAC7ACC CACATATACA 77 A OC I TAX 4700 
ATATCCTACC CACATATACA TTACCATACC CTATCCTACC CACATATAAA 4750 
TTACCATACC ATATACTACC CACATATACA TTACCATACC ATATCCTACC 4800 
CACATATACA TTACCATACC CTATCCTACC CACATATACA TTACCATACC 4850 
ATATCCTATC CACATATTTC CCTAC7A7AT CCTACCCATC GCAACATTAC 4900 
CCCACCCTCC 7CTCACCCAC CTCCTC4A7A TCACCACCAA CAACCCTCTC 4950 



— 18— 



CTTCCOCCTC AGGCCCAACT CTCTCTAATT fCTCCTOCAC ATCCC.GCAA 5000 
TCCCCCCOCT ATCTTCCCCC CCCC4CC7AC T7A7CCACGT AITaXCGGC 5050 
GTGGCATUC r CCTTT TCTC CCCAACTCCT 7TCACCGCAC TGGTTAGCGG 5100 
CCT7ACAATC AGCCMCTTA TTACAOCCTT AT7TTACACT CCAAAACCGC 5150 
JCGCCCCCCT CTCCCCCCIC ACOCCTCCCC CCACTCCAC4 ATTTCAAAAA 5200 
AAACAG7CCC aCTTCTCIT TC7TTATCCC CO0CATTCGC GTGGAGCOX 5250 

em a atttt cgggcctctt agagacaacc agtcgagtcc gctgc tc tog ssoo 

CCC7CCAC7C TCmtOXT TG77ACAAAT ACACTCTAAC AACATCCTTC 5350 
1CCTCTCTTC CT C CCTCCa CGCACACA7C TTAATAACCC CAG7A7CA7A $400 
nCCAaACC ATIATCTCTI GOCCATACCC ATAAATTCC7 CTCACATGCA $450 
CATCCACTCT TTACCCCTIC TCCCCAOCCC ATCCATTTCT A7TC77AAAC $500 
4TATTCACAA 7G7T7CAT7C CTACACTAGT An7A77GCC CIACCCCTTT $550 
CTGAGGGTU TATTGCTG7C ATACCACUT GCCACCACTG AACC0OC0 GT 5500 

caumri ttctcccck ctcacctcaa accttctttt cgaccacctc 5650 
aca7acagct iactcttcac aactcaccac ttattctatt acctaaacca 5700 

AGGAGAATGA AGAACCAKC GAAGATTCAG GAGAGTTCAC TCCCCGCTCC &7S0 
tTCATUna GCCACTGCCC TTGTGACTAA AATGCTTCAC TACOCTCCTC 5800 
CAATCCTCAC CCCATCTAAA TAAAACOCTC ACAGC7CATC GCCTCGCACA $850 
TATtGCTCTT CCTTACGACC CTT77AC7AA CCCTAATTCC ATAGCATATG 5900 
CTTOCCGTTG GG7AACATA7 GCTATTGAAT TAGGG7TAG1 CTGGATAGTA 5950 
TATACTACTA CCCGCGAACC ATATCCTACC CCTTTAGGCT TAACAAGGGG 5000 
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CCCTTATAAA CACTATTGCT AATGCOCTCl 7CASGCT0OC CT7AT0CCTA 6050 
GC7ACACACG CCCCTtTGAT T6A0CTTCCT GTAC0C70CC CTACTCTTCC 6100 
T OCCCCCaC G6AGCTACAT CTCOCOCASC ATTGCTGTAA GAGCJTCAGC 6153 
CAAGACT7AC ACA1AAAGGC AATCTTCTET TCCAGTDCAC ACACTGCAA1 8200 
CTCTOCTOCA CCATCAAACC CACTCACTCT TQGCAAATC7 CCACATCCAT 6250 
TTATAAGCAT GTCAACTACA GTCACACAAC CCCTTTGTC1 ItCCIGOOCC 6300 
OCCCTCTCAC ATC7GCAACJ CGCCCCACTT GOCAAC71GT ACCAACCAAC 6550 
TUACCCATT ACATGCACTG GCCG7GACC4 ATACAAAACA AAAOOCCITX 6400 
TCGTAOCACC GAACAAGGGC CAGACATGCC CTAGTCACCT HAt.JKA.lt 6450 
CCGCCGCCCC GGA7CCGCCA GAAATCCGCC CCCTGCTTTT TO0GCC7CCC 6500 
CCCTCTTTCC CAOCCaCACA CCCCOCCTCT TtCTCTCCCC OCACTACAIC 6550 
OCCTCCATGC CCACOOCATC CAAAAAOCAT CCCTCTCia CCTCAGTCCA 6600 
CrOCTGCAOC TCACCCCACC CAACCCOCAA AACAATAACC CCC I CCt A CC 6650 
A7A AAOCATT CGOCATGGCC CACGCCCTOC CJAACOCAflC CBOOCOCfOC 6700 
C7AT CC CCGC CTTQGCCCCC OGACCTTGGC TOCGACOCET OCGOCTTCAC 6750 
OCCAACTTGC CGCTTGGCCT GGGGAAAAGC AACAAACCCC OGCCTATTW 6800 
CGCCAATGCC C1CIDBCT0C OCTATCCACA CMrTOOCtOC CCTCCS1CCC 6850 
AACCCCCOCT TTAICAACAA ACCAOOCAAC ACQCCTOCCT TTTATTCTCT 6900 
CTTTTTATTC CCGTCATAGC GCGGSTTCCT 10006X1116 tClOCTTOOS 6930 
TCTTICACTT ACCCTCCCDC ATCTCCOCOC CTCCCCCAAC AACTCCACCA 7000 
TCAGATCCCC COCCTOCAGC ATCATOCAGC 000CC7CCCC GAAAACCA7T 7050 



CCCAACCDCA ACCTTTCATA GAAGGCCGCG GTGGAATCGA AATC7CCTGA 7100 
70CCACGT7G GO0G7CGCTT GCTCGCTCA7 7TCCAACC0C ACACTGCCGC 7150 
7CAGAACAAC TCCTCAAGAA GCCGA7AGAA GGCGATGCCC TGCCAATCGG 7200 
GAGOGGGCAT ACCC7 AAACC ACGAGC4ACC CCTCACCCCA TTCGCCGCCA 7250 
AGCTCT7CAG CAA7A7CACG GGTAGCCAAC GCTATGTCCT GATA6CGGTC 7300 
CGOCACACCC AGCCCCCCAC AGTCGATGAA TOCAGAAAAC CGGCCATT7T 7350 
CCACC47CA7 AT7CGCCAAG CAGGCATCGC CA76GG7CAC GACCACATCC 7400 
ICOCCCTCCC GCA7GCCCGC C7TCACOCTC CCCAACAGTT OGCCTCCOGC 74 SO 
GAGCOCCTCA 7 CCTCTTCC7 CCACA7CA7C CTGA7CGACA AGACCGGCTT 7500 
OCATtCGACT AGGTCCTDGC 7CGATGCCAT CTTTCGCT7C CTGC7CGAAT 7550 
CCGCACGTAC COGGATCAAG CG7ATCCAGC CCOCGCA7TC aTCACCCA7 7600 
GATCGA74CT 770CGGCAG CACCAAGGTG ACATCACAGC ACATCCTCCC 7650 
CCGGCACTTC GCGCAATAGC ACCCACTCCC 7TOCCCCT7C AGTCACAACC 7700 
TCGACCACAC C7CCCCAAC€ 4ACCCCOC7C CTCCOCACCC AGCA71CCCC 7750 
CGCTCCaCC TCCTGCACTT CATTCACGCC ACCCCACACC TCCCTCTTCA 7800 
CAAAAACAAC CGGCCGCOCC TGCGCTGACA CCCCCAACAC GGCCCCA7CA 7850 
CACCACCCCA T7C7C7GTTC TGCCCACTCA TAGCCCAATA CCCTCTCaC 7900 
CCAACCGGCC CGAGAADCTC CCTGCAA70C A7C77GT7CA A7CA75CCAA 7950 
ACGA70C7CA 7CC7G7C7t7 7GATCAGATC TCCGGCACGC TGTTGACCC7 8000 
C7TAACCCCC TCCC7GCACC CTCCCTCCCT CTTCCAGGCC ACACCCGTCA 6050 
CC77AA7A7C CCAAG7GCAC aCCCACCCC CCCCCCCCCA CTGCA7CTCC 8100 



CTC7TCGAAT 7CA7CAAAGC AACCAIAGTA CPCBCOCfCI ACOOCOGCAT 8160 
71AGCGGCGC CG6T6TGCTC GTfACGOGCA CDCTGAOOCC TACACTTGCC 8200 
ACCCCOCTAC 0C0C06CTCC T7TCCCTT7C TTDOCTTOCT TTCTCGCCAC 8250 
CT7CC0CCGC 7TTCCCCCTC AAXTC7AAA TO CC COC CT C CC7TTACOCI 8300 
7CCGATTTAC TGCTTTACCC CACCTCCACC CCA A AAA ACT TCATTTGCGT 8350 
GATGCT7CAC CTACTCCCCC ATCCCCCTGA TAGiOGGCT TTCCOOCTTT 8400 
GACCTTCCAC TCCACC7TCT TTAATACTCG ACTCTTGTTC CAAACTGSAA 8450 
CAACACTCAA CCCTA7CTCG GGC7AT7CTT 7TGATTTAIA ACCGATT7TG 6500 
GCGA7TTCCG CCTIT7GC7T AAAAAA7GAC CTCATTTAAC AAAAATT7AA 8SS0 
CGCGAA7TTT AACUAATA7 TAACCT7TAC AATTTTATGC TOCA CC CC T C 6600 
GTGaTaOGOC TA7TTTTATA CCTTAA7C7C A7CA7AA7AA HX TTT CJU 6650 
CACCTCACC7 CCCACT7TTC GCCGAAATCT CCCC06 M CC CC7AT7TC77 8700 
7A7TT7TCTA AATACA7TCA AA7A7CTA7C CCCTWTCAfl ACAATAACCC 8750 
TCATAAA7GC 7TCAATAATA 7TGAAAAACC AAGAC7ATGA C7ATTCAACA 8800 
rTTCCCTCTC GOOC7TATTC CC7TT7T7CC CGCA7T7T0C CTT0CT6TTI 6850 
nCCTCACCC AGAAACCC7G GTGAAAC7AA AAGA7UCTG4 AGATCAGTTC 8900 
GGTGCACGAG TWTTTACAT CGAACTGGAT C7CAACAGCG GTAACATOCf KS50 
TGAGAG7TTT CGCOXGAAG AACGTT7T0C AATGATCASC ACTTTTAAAG ©00 
77C70CTA7G TGCCCOGGTA TTA TC C0 C7C A7C4CCCDCG CCAACAflCAA 8050 
C7CGCTCGCC CCA7ACAC7A 77C7CAGAA7 CACTTCC7TC ACTACTCACC 9100 
AC7CACACAA AAGCATCHA CGCA7CGCAT CACACTAACA CA/TTA7GCA 0150 
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GTGCTOCai AACCATSACt GATAACACTG CGGCCAACTI ACT7CTGACA 9200 
ACCA7CGCAC CACCGAJCGA OCTAACCCCT 7TT7TCC1CA ACATGGGGGA 9250 

TCATGTAACT ceccttcatc cttcccaacc ccaoctcjut CAAGOCATAL 9300 

CAAACGACGA GCGTGACACC ACGATGCCAG CAGCAATGCC AACAAOGTTG 9350 
CCCAAACTAT TAACTCCCCA AC7ACTTACT CTAGCTTCCC CCCAACAAn 9400 
AATACACTGC ATCCACCCCC ATAAACTTCC ACCAOCACTT CTCCGCTOGG 9150 
CCCTTCOGGC ICCCTCCTTT ATTGCTGATA AATCTCCACC CCCrCAOCCT 9500 
CCCTCICCCC CTATCATTCC ACaCTCCCC CCACATGC1A ACCCCTDCCC 9550 
TATCCTACTT ATCTACACCA CGGGGAGTU GGCAACTATC CATCAACCAI 9 $00 
ATAGACACAT aCTCACATA GCTOCCTCAC TGATT4AGCA TTCCTAACTC 9650 
7CACACCAAG TT7ACTCATA TATACTTTAG ATTCATTTAA AACTTCATT7 970B 
TTAATTTAAA ACCATCTACC TGiAGATOCT TTTTCATAAT CTCATCACCA 9750 
AAATCCCTTA ACCTCACTTT TCGTT0CAC7 GACCCTCAGA COXCT ACAA 9800 
AACATCAAAG CATCTTCTTG AGATCCTTTT 7TTCTGGO0G 7AATCTCCTC 9350 
CTTCCAAACA AAAAAACCAC CCCTACCACC CCTCCTTTGT TTCCCGCATC 9900 
AACAGCTACC AACTCTTTTT CCCAACCTAA CTCCC7TCAC CACAGCGCAC 9950 
ATACCAAATA CTG7CCTTCT AGtCTACCCG TAGT7ACG0C ACCACTTCAA 10000 
GAACTCTC7A CCAOCCCCTA CATACCTCOC TCTGCTAATC CTGTTACCAfi 10050 
TGGCTDCTGC CACTCGCGAT AACTOGTC TC T7AGCCCGTT CCACTCAACA 10100 
CGATAGTTAC CGGATAAGGC GCAGCGGTOC GCCTCAAOGG GGGCTTCCTC 10150 
CACACAGCCC ACCTTGCACC GAACGACCTA CACC&A4CT6 AGAtACCTAC 10200 
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AGCGTCAGCA TTGACAAAGC GOCACOdTC CCCU0GCA5 AUGGCCCAC 10250 

AGGIATCCCC TAAGOGCCAC GCTCDGAACA CCAOGCCCA CCACCCACCT 10300 

TCCAGCCGGA AACGOCTGCT AlUlfATAG ICCTCTOOCC 7TT0GCCAOC 10350 

TCTGACTTGA GCGTCCATTT TTGTGATGCt OGTCASGCGG GCCCACCCTJ 10400 

TCCAAUACC GCAGCTGOCA CCACACG7T7 OCCCAOGCA AACCCCCCAC 10450 

TCACCGCJIC CCAATTAATC TCACTTACCJ CACTCATTAC GCACOXACC 10500 

CTT7ACACTT TATCCTTGOC GCTCCTATGT TCTCTGCAAT TCT6AGC6CA 10550 

TAAOUTTTC ACACACCAAA CACCTATCAC CATCATTACC AATTAA 1(1556 

(2> C*l»«16««: 
(i) C«tO*B 
(A) JE« : 5 1 
CB) ffl:tttt 
CO «Ott:-*« 

(O) f«*so »— : mm* 

Ul) EH : EWi^U : 
ATGAAGGO0C CCGCTCTGCT TCCACCTCCC ATOCTCGTQC TCCTGTTTAC 50 
C 51 

(2) CWMlTOnm: 

(A) ft* : 58 
(B> B:tft» 
(C) »<Dtt: — « 
CD) hd!a5>-:|S»* 
C*l) EW:Cf(«17 : 



CACTACTTAC GATGGGGCAC ATCTCTCTCA CACGATACTG aCTTGTOCC 50 



(vi> Efl:E*)*^2 0: 



CATCAA 56 

C2) EJTJ*^ 1 ScamiB : 
Ci) E«©«t« 
(A) AS: 22 
CB) ffl:t*Bt 

CO 

CD> |-#oy- : BUM* 
<*l) E«:BW«18: 

TACTACTAOC ACTATCATGT ct 22 

(2) EW»«*19<01»«: 
(i> EW<Dl?tt 
<A> &$:22 
CB) ffi:t*lt 

CO 

CD) Moy-:fitttt 
Cii) EW:Efq»^l9: 

nrAcncTT gaccctocaa ag 22 

C2) Eflft42 04>fllV8 : 
CO EW«0*tt 

(A) : 2 5 

CB) 9S:«BI 

CO 

CD) h*ay- : Effltt 



CACCGCGAG7 TGCAGATTCA CCTC7 25 

C2) Ef1»^2lO««: 
Ci) EWfi>«« 

CA) ft$:45 

CB) B5:tt» 

CO MORt:— *tt 
CD) Kotf- : 0I«tt 
Ui) E?$:EM»?2 1 : 

ACTTTTGTOC CTGAOCTCAT CATTCTCAfC TCGT7CAAC7 ATTAC 45 
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><a«RKSI*<**Xfao I * Hini IJIBttuHA: p j G2/«9> 
<Cori 8S.1H^^DH FRfflgw I 

<CMV*/«>*-/^o*->.fl e j(, Ua<U9. 19M> 
TXoPMLCMV^iBULTHW HIliJlA, x ><t - t * - > 

TCCACCTOCCCCCACATTCATTA 

TTCACTACTTATTAATACTAATC/kATTACCCCCTCATTACTTCATACCCC 

ATATATCCACTTCCCCCTTACATAACrrACCCTAAATCCCCCCCCTCCCT 

CACCCCCCAACGACCCCCCCCCATTCAa-TCAArAATCACCTATCTTCCC 

ATAGTAACC CCAAT ACCCA CTTTCCATTC ACCTCAATCCCTCCACTATTT 

ACWTAAACTCCCCACTtCCCACTACATCAACTCTATCATATCCCAACTA 

CCCC CCCTATTC A CCTCAATCACCCTAAATGC CCCCCCTCCCATTATCCC 

CACTACATCACCTTATCCCACTTTCCtACTTCCCACTACATCTACCTATT 

ACTCATWCTATTACCATCCTCATCCWTTTTCtSCACTACATCAATCCCC 

CTCCATACCCCTTTCACTCACCCCCATTTCCAACTCTCCACCCCATTCAC 

GTCAATCGGACTTTCl 1 1 rCCCACCAAAATCAACCCCACTTTCCAAAATG 

TCCT AA CAACTCCC CCCCATTCACCC AAATCCCCCCT ACC CCTCT ACCGT 

GCGACGTCTAT ATAAC CAC ACCTCCTTTAGTCAACCC 

< R NAHtt > 

TCAGATCCCCT6G 

ACACCCCATCCACCCT C TTTr U ACCTCCATACAACACACCCCCACCCATC 
CACCCTCCCCCGCCCCCAAOCCTCCATTCCAACCCCCATTCCCCCTCCCA 
AC ACTC ACC TAACTACCCC CTATACAC TCTATACC CCCACCCCCTTCCCT 

><«pfi -fo f - > 

<CCCCCACCCCCTTCCCTT>CCTTACAACCCCCCTACAATTAATACATAACC 
TTATCTATCATACACATACCATTTAGCTCACACTATAx«p« ft If A 

MT. >CAATA«ACATCCACTTTCCCTTTC> 

ACATCCACTTTOCC7TTCTCTCC 

ACACCTCTCCACTCCCACGTCCAA<P«tr-Cl*J 3^" >->CTCCA 

> < 9 o - > if 

V > *> - >CC^CCCTTCTATCCATTCAATrCCCCCCC^TCCTCTACACTCt:ACCTCCACAAS:CTT 
CCCTCCAQOCAAOCTT 
CCCCGCCATCGCCC 

><iv40tna«'/ A> AA CTTC1 ri ATTCCASCTTATAATCCTT 

ACAAA TAAACCAA 7 ACC ATCAC AAATTTC ACAA AT AAAC CATTTTTTTCACTGCATTCTA 
CTTCTCCTTTCTCCAAACTCArCAATCTATCTTATCATGTCT 
CCATCCATCCC 

> < e v 4 0 

* «» i» ✓ > CAATTAATTCCGCCCAGCACCATGCCCTGAAATAACCTCTGAAACAGCAACTTGCrTA 
CCTACCTTC 

TCACCCCCAAACAACCACcrr 

CTCCAATGTCTCTCACTTACCCTCTCCAAACT^CC^CCCTCCCCACCACCC 
ACAACTA TC CAAAGCATCCATCTCAATT ACTCAC CAACCACCTCTC C AAA GTCCCC A CCC 
TCCCCACCAGGCAGAAGTATGCAAACCATGCATCTCAATTACTCAGCAACCATAGTCCCC 
CCCCTAACTCCCCCCAT^CCGCCCCTAACTCCCCCCACTTCCCCCCATTCTCCCCCCCAT 
GGCTCACTAA 1 iiUll I ATTTATCCACACGCCCACCCCCCCTCCG C CTCT G ACCTATTC 
CAGAAGTAGTCAGSACCC i i 1 11 i U CACGCCTACGCTTTTGCAAA 

><pUcniHtt> 

AACCTGTTAACAGCTTCCC 

A CT CCC CCT CCTTTTACAACCTCGTCA CTCCC AAAAC C 

CTCCCGTTACCCAACTTAATCCCCTTCCACCACATCCCCCCTTCCCCACCTCCCGTAATA 



CCCAACACCCCtXCACCCATW=CCTTCCCAACA<^^ 

C CCTCATCCCC 

TATTTTCTCC ' TT ACGCATCT CTOCCCTATT TCACACCCCA TA 

CCTCAAACCAACCATACTAaXCCCCrCTACCCCCCCATt^CCCOT 

Te c t \±c t r a cc oc cacoctga ccc tXaatcccc 

CC C1CL.L.1 1 1 A^CGTTCCCATTTA CIGC y I 'lACCCCACCITCCACCCCAAAAAACTTCATT 
TCCGTGATGCTTCA CGTAGTSGGCCATCGCCCTCATACACCgTTrTT^GCCXrTTTC ACGT 
TCCACTCCA CCTTCTTTAAT ACTCCA l jL TT C T rC CA AACTCC AA r > A rA CTCAACCCTA 
TCTCGCCCTATTCTTTTCATTT A T AACCCATTTTC^CCATTTCCCCCT ATTCCTT AAAAA 
ATCA«rrCATTTAACAAAAATTTAAOCCWTT1^A^ 



ACTCC CCTATCCCTA 
CCCCTCACCC CCCCTCACCO 
CA6CTGCATC 



TAXCCTCCAC TCTCAC7ACA 

ATCTCCTCTC ATCCCCCATA CTTAACCCA 

C ** TX ^TCATCCCTCC CCCCCCACAC CCGCCAACAC 
CJCTTCTCTGC 

TCCCCCCATC CCCTTACACA CAACCTCTCA 
TCTCACACGT 

TTTCACCGTC ATCACCCAAA CCCCCCACCC AC 

TATTC 

« PsC I <197J) CTCCTO 

< acc z fiasj tat 6 fof»» 

<£e©R l(l)fr»CAATAC-fi*OK» 

< + »« i nt,Cl.pUC. ^V^cCAAACCCCCTCC TCATACCCCT ATTTTTATAC 
CCTTTCTTAG ACCTCACGTG 



CTXAATCTCA 
CCCAAATCTC 

CCCCCAACCC 
CCTCATCACA 

CAATAACCCT 
TATTCAACAT 

TTCCCTCTCC 



GAAACCCTGC 
CCCTTACATC 

CAACTCCATC 
ACCTTTTCCA 

ATCATCACCA 
TCACCCCCCC 

CAACACCAAC 
CTACTCACCA 

CTCACAGAAA 
TCCTCCCATA 

ACC ATC ACTC 
ACCCAACGAC 

CTAACCGCTT 
TTCCCAACCC 

CACCTCAATC 
ACCAATCCCA 

ACAACGtTGC 



TC * "X AA TA AT 
CTATTTCTTT 
CATAAATCCT 
CCCTTATTCC 
TCAAACTAAA 
TCAACACCCC 
CTTTTAAACT 
TCCCTCGCCC 
AGCATCTTAC 
ATAACACTGC 
TTTTCCACAA 
AACCCATACC 
CCAAACTATT 



ATTTTTCTAA 
rCAATAATAT 
CTTTTTTCCC 
ACATCCTCAA 
TAACATCCTT 
rCTCCTATCT 
CATACACTAT 
GCATCGCATC 



FIG. 5 A 



CATCCCCCAT 
AAAOGACCAjC 
AACTCCCCAA 

FIG.5B 



CCACTTTTCG 
ATACATTCAA ATATCTATCC 
ACACT ATCAC 
TTCCTCTTTT 
CATCACTTCC GTCCACCACT 
CACACTTTTC CCCCCCAAGA 
CGCCCCCTAT TATCCCCTCA 
TCTCAGAATC ACTTGCTTGA 
ACACT AACAC AATTATGCAG 
CTTCTCACAA CCATCCGAGC 
CfcTCTAACTC CCCTTCATCC 
CCTCACACCA CCATCCCACC 
CTACTTACTC TAGCTTCCCC 



S C AA C AA TT A 

ATACACTCCA 
CCTTCCCCCT 

CCCTGCTTTA 
TATCATTCCA 

GCACTCCCCC 
CCGCAGTCAQ 

GCAACTATCG 
CATTAACCAT 

TCCTAACTCT 
ACTTCATTTT 

TAATTTAAAA 
AATCCCTTAA 

CGTCAGTTTT 
ATCTTCTTGA 

GArCCTTTTT 
CCTACCACCG 

GTGCTTTCTT 
TCGCTTCACC 

ACACCeCACA 
CCACTTCAAG 

AACTCTCTAG 
CGCTGCTCCC 

AGTCCCCATA 
CCATAAGCCC 

CAGCCCTCGG 
AA CCA CCT AC 

ACCCAACTCA 
CCAACCGACA 

AAGGCCGACA 
CAGGCAGCTT 

CCAGGCCCAA 
CTCACTTCAG 

CGTCCATTTT 
CAGCAACGCG 

GCCTTTTTAC 
7CCTGCGTTA 

TCCCCTGATT 
CGC7CGCCCC 

ACCCCAACGA CCGACCGCAG CC ACTC ACTC AC CGAGGAAG CCCAAOAGC 

<M13«T> 

CCCCAATACCCAA 

ACCCCCTCTCXCCCCCCCTTCCCXrCATTCATTAATCCACCTGGCACGACAGGTTTCCCCA 
CTCC AAA CC CCCC ACTC ACCCCAACCCAATTAATCTCAGTTACCTCACTC ATT ACCCA CC 
CC ACGCTTT AC Jk CTTT ATC CTTOCCCCTCCTATCTTCTC TGGAATTCTCAG CCG AT AA CA 
ATTTC AC A CACC AAACAC CTATCACCATCATTAC 
CAATTAA 



TGGAGGCCGA 


TAAAGTTGCA 


GCACCACTTC 


TCCGCTCCCC 


TTGCTCATAA 


ATCTCGACCC 


GCTCACCGTG 


CGTCTCCCGC 


CAGATGCTAA 


CCC CTCC CCT 


ATCGTAGTTA 


TCTACACGAC 




TAG A CAC ATC 


CCTCAGATAG 


GTGCCTCACT 




TTACTCATAT 


ATACTTTA C A 


TTCATTTAAA 


GCATCTACGT 


CAACATCCTT 


TTTCATAATC 


T CATC A CCAA 


CCTTCCACTG 


AC CCTCAC A C 


CCCCTACAAA 


ACATCAAACC 


TTCTCCGCGT 


AATCTGCTCC 


TTGCAAACAA 


AAAAACCACC 


TGCCGCATCA 


ACAGCTACCA 


ACTCTTTTTC 


CGAACGTAAC 


TACCAAATAC 


TGTCCTTCTA 


GTGTAGCCGT 


ASTTAGGCCA 


CACCCCCTAC 


atacctccct 


CTGCTAATCC 


TGTTA CC ACT 


ACTCCTCTCT 


TACCGGGTTC 


C ACTCAAG AC 


GATAGTTACC 


CCTCAACGGG 


GGGTTOGTGC 


ACACACCCCA 


CCT ICC A CCC 


CATACCTACA 


CCCTGACCAT 


TCACAAAGCC 


CCACCCTTCC 


CGTATCCCCT 


AACCCGCAGG 


CTCCC AACAC 


GAG AG CG CA C 


ACCCCTGCTA 


TCTTTATACT 


CCTCTCGGCT 


TTCCCCACCT 


TGTGATCCTC 


CTCACCCCCC 


CGCACCCTAT 


CCAAAAACGC 


CCTTCCTGGC 


CTTTTCCTCG 






CTCTGCATAA 


CCCTATTACC 


CC CTTTCAGT 


CAGCTGATAC 
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FIG.5C 



XCMVxv 
T 

TOCAGCTCGrCCGACATTGATTA 

TTG<S p« I >AC TAHTTAI TAATAC^AATCAATTACQSC^TCAXTACTTCATAjGCCC 
ATATATCC^AGTTCC^^GTTACATAACTTACGGTAAATGOCXX^CCTCZXr 
CACCCCCCAACCACCCCCCXCt^TT'GACGTCAATAATCACXrr^ 
ATAGTAACGCCAATAG^GACTTTCCATTC^CGrcAATCGCKS^CTArTT 
ACGGTAAAr TGXCCACT/TGGCAGTACATCAACTCTATXATATCCCAAGTA 
CSCCCCC TAT T CAJCCTCAATCArGGTAAATGGCCCGCCTGCCATTATCCC 
CAC T ACATGAC CTTAT G^K*ACrrTCCTACTTC^^ACTAC^TCTACCTA.TT 
ACTC ATCGC TATTACCATGGTGATGCGC7 TTTGGCAGTACATCAATCGGC 
GTGGATAGCGGTTTCACTCACXUZGGATTTCCAACTCTCXACCCXAnCAC 
GTCAAT GCSAGTTTGT TTTGGCACCAAAA TCAACG6CACTTTCCAAAATC 
TCCTAACAACT CCGCCCC ATTSACGCAAATGCGCGtStASGCGtC TACGGT 
C^GAC^TCTATATAACCACAGCTC^TTAGTGAACCG 

< RMA0fM> 
TCACATCCCCTCC 

AGAO;cCATCC4CTC?GT7TTCA£rrCCATAGAA^ 
C^C^CTCCGCSGCCGGGAACGaTOCArTG 
ACA5TCACC 7 AACTAC CGCCTATAGAC7 CT ATA 
T 

><«pS fo«-f-> 

< GGCC CACCCCC TTGGCT T>CG 7 TACAACGCGCCrTACAArTAATACATAACC 
TTA7GTATCATAC AC AT ACGAT T T ACGTG ACAC TATA X Bp 6 RNA 
8 ter^>CAATAcACA7CCACTTTGCCTTTC> 

ACAC^TC^CACT^CCaStC^ 3 9 - XTTGCA 

XJo-^yjr.jyft -»CC7CCCTTCT 
ATCGAT7CTCGA 

<CcoftI/ 9 u + *i >GAATTAATTC 

AAGCTTGCCGCCCCACCTT 
CGCC5CCATGGCCC 

><9*40m*H A> AACTTGTTTATTCCAJGCTTATAArGGTT 
ACAAA7AAAGCAATACCATCACAAATTTCAILAAATAAAGCA1 IT T J T TCACTGCA7TCTA 
GTTGTGGTTTGTCCAAACTCATCAATG7ATCTTATCATGTCT 
GGATCGATCGG 

> <. s v 0 

**its >GAAT7AATTCGGCGCAG<AXXATGGCXTGAAATAJU^TCriGAAACA^ 



<KpaI>CCTACCTTC 
TCAGCCGGAAAGAACCAGCT 

G T GGAATG 7 C 7G TC ACTT AGGG 7GTGCAAAC TCCCCAX^CTCCCCACCAGGC 
AGAAC7ATCCAAACCATCCATCTCAA7TAGTCAGCAACCACGTCTCGAAACTCCCCAGGC 



FIG. 6A 
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TCCCCACCACCCAGAACTArCCAAAGCATCCATCTCAATTAGTCACCAACCATACTCCCC 
CCCrrAACTCCCrcCATCCCCCCCCTAACTCCCCCCAGTTCCGCCCATTCTCCGCCCCAT 



CAGAAG TAGTGAGGACCCT rrTTTGCAGGCCTAGGCTTTTGCAAA 

<»uciite3tt> 

AAGCTGTT<SW|*>*«)Hpa I X > K > 

<PCR ^W*-IEW : PCRKOt^KOit^CACCTCATKMr-* 

< :hMEa>RVBaa^T««> 

< R I A-e , »■ : EBLNA-*" v p-tk cern-WeoR-tk pro»> 
<«9U bp LcoRI-8a» .«0 l*i> 

<EeoRI> 
GAATTCTCAT 

G77TGACAGC TTATCArCCA TA 

CATCC7CACA 
ACUT7GAAGA 
GGSACSAGGA 
GGGACTTTTC 
AATTT7CAGA 
TTGGACCCCC 
TATTCATCTC 
GGCCTAGGAC 
AGAAGAGGGG 
AGACCACCAC 
COCCAAAAAC 
GCAGGAGCGG 
GGAGGGGCAG 
GGAGGAGGGG 
GGGGCAGGAG 
GGAGGGGCAG 
GGAGGAGGGG 
GCAGGAGCAG 
GGAGGGGCAG 
GCAGGAGCAG 
CCAGGGCCAG 
GGAGGGGCAG 
GCAGGAGCAG 
CCCAG7GGAG 
CGCCGGGGTA 
GCTCG7GGAC 
7CTCCACCCC 
GATTATT7TG 
GCGATAGACC 
CAGGG7GATG 
CGTTCCAACC 
CACGTAGAAA 
AC7AAGACCT 
CTTACACCA7 
CCGCTAAGGG 
GAGG7777GA 



GGCCGCACCC 
GGAAGAGGAG 
ATT7GAGGCC 
CGCGCTGCCA 
CC7GCATC7C 
CAGCAGTCTG 
7TT7AG7G7C 
AGAAGGGAGA 
GTGATAACCA 
CCCCCCCCCC 
CTCCAACTTG 
GAGGGGCAGG 
GAGGGCCAGG 
CAGGAGGGGC 
GGGCAGGAGC 
GAGCAGGAGG 



GACCAGGAGG 
GAGGGGCAGG 
GAGGGGCAGG 
GAGCAGGAGG 
GGGCAGGAGC 
GCCGGGG7CG 
GAGGACGTGA 
G7GGAGAAAA 
CCACGCCCCC 
AATAOCACCA 
AGCCCCCCGC 
GAGGCAGCCG 
CCAAATT7CA 
CCACTACCGA 
CCCTT7ACAA 
TCAGTCG7C7 
ACTCCATTGT 
ACCA7CCGA7 



AGCTTTTCTr 
GGGTCCCGAG 
7GGC77GAGG 
C7AA77CG7C 
TCTGACAGCG 
CACTCCC7G7 
AATCA7G7C7 
CACA7C7CGA 
TGGACGAGGA 
CTCAGCA7CA 
CATTGGCTGC 
AGCAGGAGGG 
AGGGGCAGGA 
AGGAGGGGCA 
AGGAGGAGCG 



GGCAGGAGCA 
AGGGGCAGGA 
AGCAGGAGCA 
GGCAGGAGGG 
AGGAGGGGCA 
AGGAGG7AGT 
AAGACCCACG 
GACGCCCACG 
TCCAGGTAGA 
AGAACG7GGC 
AGArCACCCA 



GAACA7TCCA 
CGAAGGAACr 
CCTAACGCGA 
CCCC7T7GCA 
CTGT7A7TTC 
7AAGGACCTT 



CCG77CCCCC 
AATCCCCATC 
C7CAGGACGC 
ATGACGACGA 
ACCATGAACG 
A77CACTGAG 
GACGAGGGGC 
CCAGAAGGC7 
CGGGGAAGAG 
GGGCCAAGAC 
AAAGGGACCC 
GCAGGAGCAG 
GGGGCAGGAG 
GGAGCAGGAG 
GGAGGAGGGG 



GGAGGGGCAG 
GCAGGAGGGG 
GGGGCAGGAG 

GGAGCAGGAG 
GGAGGCCGGG 
GCCGGAAG7C 
ACTCCCAC7A 
AGGCCATTTT 
CCAGATGGTG 
GGAGAAGGCC 
GGG7GCTTTG 
GAAGG77TAA 
TGCGTCCCCG 



ATGGCCCC7G 
A7GGTC777T 
G7TA7GACAA 



ACTACCATCT 
CCIACCG7CC 
AAATCTTGAG 
GGATGGTTCG 
GCATGAGGGT 
CCTCGTCTAA 
CAGG7ACAGG 
CCGGCGGCAG 
GACGAGGACG 
ATAGAGATCG 
ACGGTGGAAC 
CAGGAGGGGC 
CAGGAGGAGG 
GAGGGGCAGG 
CAGGAGGGGC 
CAGGAGGAGG 

CGGCAGGAGG 
GAGCAGGAGG 
CAGGAGGGGC 
GGGCAGGAGC 
GAGGGGCAGG 
GTGGAGGCCG 
GTCGAGGAGG 
GTGAAAGAGC 
CTCAGTCATC 
TCCACCC7CT 
AGCCTGACCT 
CAAGCACTGG 
GAAAGCATCG 
GAGCTCTCCT 
CTG7CTTCCT 
TTGC TAT7CC 
GACCCGGCCC 
7ACAAAC7CA 
AGCCCGC7CC 



CTGTCTGGTG 
AGCAAAAAGG 
GATGTTCAGC 
GAGGATGGGG 
GGGGGCGC7G 
TAAAGA7G7C 
ACC7GGAAAT 
TGGACCTCAA 
AGGAGGCGGA 
TG7CCGGAGA 



GGCAGGAGCA 
AGCAGGAGCA 
ACGAGCAGCA 
GGCAGGAGGG 
GGCAGGAGGG 
GGCACCAGCA 
GGCAGGAGGG 
AGGACCAGGA 
AGGAGGGGCA 
AGGGGCAGGA 
GGGTCGAGGA 
7AC7GGAGGC 
CAGGGGGAGA 
ATCATCCGGG 
AGGGGAAGCC 
GCCCCCGGGA 
ACCCCGGGG7 
TGGTCAAGGA 
GGC7ACGAGT 
ATATGCAGGT 
ACAA7GTCCT 
ACAACCTGCC 
TATATTTCCT 
TACCTGCAAT 



ATCAGGGTGA CTG7GTGCAG CTTTCACCAT CGAG7AGATT TCCCTCCCTG GTTTCCACC7 
A7GGTGGAAG GGGCTGCCGC GGAGGG7GAT GACGGAGATG ACGGAGATGA AGGAGG7CA7 
GGACATGAGG G7GAGGAAGG GCAGGACTCA TCTAACTTGT TAGGAGACGC CC7CAATCG7 
ATTAAAAGCC GTGTA7TCCC CCCCACTAAA CAATAAATCC CCAG7AGACA TCATGCGTCC 
7GTTGCTC7A TTTCTGCCCA rCTCT CTT C l CACCA7TTTC CTCCTCCCAA CATCGGGCAA 
TTGGGCATAC CCATGT7GTC ACGTCACTCA GCTCCGCGCT CAACACCTTC TGGCGTTGGA 
AAACAT7ACC CACATT7ACC TCGTGAGCAA TCAGACA7GC GACGGCT7TA CCCTGGCCTC 
CTTAAATTCA CC7AAGAATG GGAGCAACCA 

X * f PXJCATCCAGCA AAACGACAAC CACCCAAAAT 
7CACGCCCCC TTCGGAGGTG GCGGCATATG CAAAGGATAC CAC7CCCACT CTACTAC7GG 
GTATCATATG CTCAC 
> (H)5l7r ! « -> 

TG7A7 A7GCAJCACG ATAGCATATG CTACCCGCAT ACACA7TAGG 
ATAGCA7A7A CTACCCAGAT ATACATTAGG ATACCATATC CTACCCACAT ATACATTAGG 
A7ACCCTATG CTACCCACAT ATAAATTAGG ATAGCATATA CTACCCAGA7 ATACATTAGG 
ATAGCATATG CTACCCACAT ATAGATTAGG ATAGCCTATC CTACCCACAT ATACATTAGG 
A TAGCATATG CTACCCAGAT ATAGATTAGG ATAGCATATG CTATCCAGAI ATTTGCCTAC 
TATATCCTAC CCACATATAA ATTACCATAC CATATACTAC CCTAAtCTCT ATT AGCAT A G 
CATATCCTAC CCGCATACAC ATTAGGATAG CATATACTAC CCAGATAT AG ATTAGCATAG 
CATATGCTAC CCAGATATAG ATTAGGATAG CCTATGCTAC CCACATATAA ATTAGCATAG 
CATATACTAC CCAGATATAG ATTAGGATAG CATATGCTAC CCAGATATAG ATTAGGATAG 
CCTATGCTAC CCAGATATAG ATTAGGATAG CATATGCTAT CCACAtATTT CCCTACTATA 
TCCTAOCC 

><»0*L t t ! 9 -HT> 

AT CGCAACATTA GCCCACCG7G CTCTCAGCGA CCTCCTGAAT ATGAGGACCA 
ACAACCCTGT GCTTGGCGCT CAGGCGCAAG TGTGTGTAAT TTCTCCTCCA GATCGCAGCA 
ArCGCGCCCC TATCTTGGCC CGCCCACCTA CTTATGCACG TATTCCCCGG GGTGCCATTA 
G7GGTTTTCT GGGCAAGTGG TTTCACCGCA GTGG TTACCG GGGTTACAAT CACCCAACTT 
ATTACACCCT TATTTTACAG TCCAAAACCG CAGCGCGGCC TCTGGGGGCT CACCCCTCCC 
CCCACTCCAC AAT7TCAAAA AAAAGAGTGG CCACTTGTCT TTCTTTATGG CCCCCATTGG 
CCTGCAGCCC CCTTTAATTT TCCCGGGTCT ' TACACACAAC CACTCCACTC CCCTCCTCTC 
GGCGTCCACT CTCTTTCOCC TTCTTACAAA TACACTCTAA CAACATGGTT CACCTGTCTT 
GCTCCCTGCC TGGGACACAT CTTAATAACC CCAGTATCAT ATTGCACTAG CATTATCT G T 
TGCCCATAGC CATAAATTCG TGTCAGATGG ACATCCAGTC TTTACGGCTT GTCCCCACCC 
CATGGATTTC 7 ATT GT T AAA GATATTCACA ATCTTTCATT CCTACACTAG TATT7ATTGC 
CCAAGGCGTT TCTGAGCGTX ATaTTCCTGT CATAGCACAA TCCCACCACT CAACCCCCCC 
TCCAAATTTT ATTCTGCGCC CCTCACCTCA AACCTTCTTT TCCAGCACCT CACATACACC 
TTACTGTTCA CAACTCAGCA GTTATTCTAT TAGCTAAACG AAGGAGAATG AAGAAGCAGG 
CGAAGATTCA GGAGAGTTCA CTGCCOGCTC CTTGATCTTC AGCCACTCCC CTTCTCACTA 
AAATGGTTCA CTACCCTCGT GGAATCCTGA CCCCATGTAA ATAAAACCGT CACAGCTCAT 
GCCGTGCCA G atatcgctgt tccta 

Xdyad at< >GGAC CCTTTTACTA ACCCTAATTC GAT AGCAT AT 
GCTTCCCCTT GGGTAACATA TGCTATTGAA TTAGGGTTAG TCTGGATAGT ATATACTACT 
ACCCGCCAAC CATATGCTA 

> <«Jy«dl*T>C CCGTTTAGGG TTAACAAGGG CGCCTTATAA ACACTATTGC 
TAATCCCCTC TTCACGCTCC CCTTATCCCT AGCTACACAG CCCCCTCTGA TTGACCTTCC 
TCTAGCCTCC CGTACTCTTC CTGGGOCCCT GGGAGCTACA TCTCCCCCAG CATTGC7CTA 
ACACCTTCAG CCAAGAGTTA CACATAAACC CAATGTTGTG TTCCACTCCA CAGACTCCAA 
ACTC7 CC TCC AGGATGAAAG CCACTCAGTG TTGGCAAATG TCCACATCCA TTTATAAGG A 
TCTCAACTAC AGTCAGAGAA CCCCTTTGTG TTT G GTCCCC CCCCCTGTCA CATCTCGAAC 
ACGGCCCAGT TGGCAAGTTG TACCAACCAA CTGAAGGGAT TACATCCACT GCCCG 
><* 1P»T> 

xHSV TK TERM 3 * EWO>TGACC 
AATACAAAAC AAAACCGCTC CTCCTACCAC CCAACAACCC CCACACATCC CCTACTCAGG 



FIG.6B 



FIG.6C 



TTTACTTCCT CCGGCGGC 
XpUCL2 Sm«Z-HaelXI «g^»-> 

GG G < Bii6(t(tR|»> 

<PkOT2.xrbM*A01.65lib B«o-EcoR I tttf> 
GGATCC 

><PCRiU»Jf>tf>n«:BiiB(iI> 
GCCAGAAATCCCCGCGCTCCTTTTTGGGGGTCGG 

CCCTGTTTGCCAGCCACACAXX^CCCTGTTCCTGTCGCGCCAGTACATGCGGTCCATGC 
CCAGGCCATCCAAAAACCATGGGTC7GTCTGCTCAGTCCAGTCGTGGACCTGACCCCACG 
CAACGCCCAAAAGAATAACCCCCACGAACCA7AAACCATTCCOCATGGGGGACCCCGTCC 
CTAACCCACCGCCCCCGTCCCTATGGCGGGCTTGCCGCCCCGACGTTGGCTGCGAGCCC7 

CCCCAATGGGGTCTCCCTCGGGTATCGACACACTC^CA^ 

TTATGAACAAACGACCCAACACCCGTGCGTTTTAT7CTGTCTTTTTATTGCCGTCA7AGC 
CCGGGTTCC7TCCGGTATTGTCTCCTTCCGTGTTTCAGTTAC^^CCCCCATCT 



<lfSV| tk#- 



< CITt: Eco8 J *S«I. pK«n2^4«o. rc> 
><ti>5 *fTV/^i*^>x7.»-<f|ef) 
O7I II -Sou, rc> 
<Sraa I . Av a I >CCCGGCGTGGGC GAAGAACTCCAGCATGAGATC CCCGC GCT 
GG AG GAT CATC C ACCC G GC GT CC CCGAAAACGA TTCCG AAGC CCAACC TT TCA7 AGAAGG 
CCGCGGTGGAATCCAAAt^TCGTGATGGCAGGTTGGGCGTCGCTTGGTCGGTCATTTCCA 
AC C C C AG AG TC C C GCTC AG AAGAAC T CG TCAAG AAGGC GAT AGAAGGCCA 7 GCGC TGC G A 
ATCGGCAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTCGCCGCCAAGCTC 

ttcaccaatatcacccgtagccaacgctatctcctgatagcggtcccccacacccagccg 
cccacactccatcjatccagaaaagcccccattttccaccatgatattcggcaagcaggc 
atcgccatgggtcacgacgagatcctcgccgtcgggcatgcggcgcttgagcctggcgaa 

CAGTTCGGCTGGC GCGAGCCCC7GA7GCTCT rCGTCCAGATCATCCTGATCGACAAGACC 

ggcttccatccgagtacgtgctccctcgatgcgatctttcccttggtggtcgaatgggca 
gg7agccg<^tcaagcgtatgcagccgccgcatigcatcagccatgatggatact7tc7c 

GG^GGAGCAAGGTGAGATGACAGGAGATCtTCCCCCGGC^ 

CAGCCACGATAGC CGCCC TCCCT CGTCC7GCAGTTCA7 TCAGGGCACCCCACAGGTCGG7 
CTTCACAAAAAGAACCGGCCGCCCCTGCGCTGACAGCCGGAACACCGCGGCATCAGAGCA 
GCCGA77GTC7G7TGTGCCCAGTCATAGCCCAArACCCTC7^CACCCJUU:CCCCCGGACA 
ACCTGCGTCCAATCCATCTTGTTCAATCATGCGAAACCATCCTCArCCTGTCTCTTGATC 

><« -/o » - f - > 
CEcoAI-aglll , cc> 
<3c2 I : >AGA7CTCCCGCACCCTC7TGACCCTCTTAACCGGGTCCCTGCA 
CCC 7C SC ? CGC7C TT CGAGGCCACACGCGTCACCTTAAT ATGCGAAGTGGACCTGGGACC 
GCGCCGCCCCCAC TGCATCTGCCTCTTCGAATTC<Eco R I > 



> M 13* 't > 

7CAAACCAACCATAG7ACCCCCCCrG7AGCGGCGCATTAAGCCCGCCGGGTG 
7GC7GC7TACCCGCAGCGTGACCCC7ACACT7CCCAGCGCCCTAGCCCCCGC7CCTTTCG 



C7TTCTTCCCTTCCTTTCTCGCCACCTTCGCCCGCTTTC^^ 

GGCTCCCTTTAGGGTTCCCATTTAGTGCTTTAC GGCACCTCGACCCCAA AAAAC TTGATT 

tcgctc^tggttcacgtactggcccatccccctgatagacgg'j rri iogccctttcacgt 

TGGAC TCCACCTTCTT TAATACTCCAC TCTTCTTCO^AACTGGAACAACACTCAACCCTA 

T ctcgggctattcttttcatttataagggattttoccgatttcggcctat^ 

ATGAGCTGATTTAAOVAAAATTIAACGCGAATTTTAACAA 
TATCG7GCA<Ap»LI/ Vit > 
><f&>tU> ■ 



A7TTTTATAG 

G7TAATGTCA TCATAATAAT 
GGGAAATGTG 



GCTCATGAGA 

CAATAACCCT 
TATTCAACAT 

77CCCTG7CC 
7GCTCACCCA 

GAAACGCTGG 
GCGT7ACAXC 

GAACTGGATC 
ACG777TCCA 

ATGA7GAGCA CTnTAAAGT 



CTATTTGTTT 
6AIAAATGCT 
CCCTTATTCC 

TGAAAGTAAA ACATCCTGAA 
7CAACACCGC TAAGATCCTT 



ATT TTTCTAA 
TCAATAA7AT 

CTTTTTTGCG 



CAAGAGCAAC 
G7ACTCACCA 

G7*CACAGAAA 
TGC 7SCCAT A 

ACCATGAG7G 
ACCGAAGGAC 

CTAACCGCTT 
7TCCCAACCC 

CAGCTGAATC 
AGCAATGGCA 

ACAACCTTGC 
GCAACAAT7A 

AXACACTGCA 
CCTTCCGGCT 

GGCTGGT77A 
TATCATTGCA 

GCACTGGGGC 
GGGGACTCAC 

GCAACTATGG 
GATTAACCAT 

TGG7AACTGT 
ACTTCATTTT 

7AAT7TAAAA 
AA7CCCTTAA 



ATCTTCT7GA 

CA7CCT7TTT 



<CeoO109I/ >CGCCTCC TGATACGCCT 

GGTTTCTTAC ACGTCACGTG GCACTTTTCG 
ATACATTCAA 

tgaaaaagga 
gcattttgcc 

gatcagttgc gtgcacgagt 

GCCCCGAAGA 
TATCCCGTGA 
TCTCAGAATG ACTTGGTTGA 
ACAGTAAGAG AATTATGCAG 
CTTCTCACAA CGATCCGAGG 
CATGTAACTC GCCTTGATCG 
CGTGACACCA 
CTACTTACTC 



TCTGCTATCT 
CATACACTAT 
CGATGGCATG 
GGCCAACTTA 



TCGGTCGCCG 
AGCATCTTAC 
ATAACACTCC 

TTTTGCACAA CATGGGGGAT 
AACCCATACC AAACGACGAC 
GCAAACTATT 
TGGAGCCCGA 
TTCCTGATAA 
CAGATCGTAA 
ATCAACGAAA 
CAGACCAAGT 
GGATCTAGGT 
CGT7CCACTG 
TTCTGCGCGT 



ATATCTATCC 
AGAGTATCAG 
TTCC7CTTTT 



AACTGGCGAA 

TAAAGTTGCA GGACCACTTC 



ATCTGGAGCC 




CGATGCCAGC 
TAGCTTCCCG 
TGCGCTCGGC 
GGTCAGCGTG GGTCTCCCGG 
ATCGTAGTTA TCTACACGAC 
CCTGAGATAC CTCCCTCACT 
ATACTTTACA TTCATTTAAA 
TTTGA7AA7C TCATCACCAA 
CCCGTAGAAA AGATCAAAGG 
TTGCAAACAA AAAAACCACC 



FIG. 6D 
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CCTACCAGCG 

C7GGTTTCTT TGCCGGATCA 
TCGCTTCAGC 

ACACCCCAGA TACCAAATAC 
CCACTTCAAG 

AACTCTGTAG CACCGCCTAC 
GGCTGCTGCC 

AGTGGCGATA ACTCGTCTCT 
CGATAAGGCG 

CAGCGGTCGG GCTGAACGGG GGGTfCCTGC 
AACGACCTAC 

IkCCGAACTGA GATACCTACA GCGTGAGCAT TCAGAAAGCG 
CGAAGGGAGA 

AAGGCCGACA GCTATCCCCT AAGCGCCAGG GTCCGAACAG 



b n x « 



AGAGCTACCA ACTCTTTTTC 

TGTCCTTCTA GTGTAGCCGT 

A7ACCTCGCT CTCCTAATCC 

TACCGGGTTG GAC7CAAGAC 



TCTTTAIAGT CCTGTCGGCT 



CGAACGTAAC 
AGTTAGGCCA 
TGTTACCACT 
GATAGTTACC 
ACACAGCCCA GCTTGGACCC 
CCACGCTTCC 
GAGAGCCCAC 
TTCGCCACCT 



PCT/Ul 91/3* M« 



GAGGGAGC7T 

CCAGGGGGAA ACGCCTCCTA 
CTCACTTCAC 

CGTCGATTTT TGTGATGCTC CTCAGGGGGG CGGAGCCTAT GGAAAAACGC CAC 

<PKSO^ Pw |f«W> CTOGCACGACAGGTTTCCCGA 
C TCGAAAGCGCGCAGTGACCGX AACGCAATT AATGTXiAGTTACCTCACTCATTAGGCACC 

CCAGGCTTTACACTTTATCCTTCCGGC tcgtatgttgtgtggaattgtgagcggataaca 

ArrrCACACACCAAACAGCTATCACCATGATTAC 
GAATTAA 



FIG.6F 
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